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the Hudson at Albany, N. Y. 
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Earthquake Design for Bank Buildings 


Four new branches of the Mitsui Bank in Japan illustrate 
the application of modern earthquake-proof design practices 


OUR bank buildings, one each at 
F Yoronama and Nagoya, and two in 
Osaka, Japan, embodying the latest 
ideas on earthquake-proof design and 
construction, were completed last year 
for the Mitsui Bank of Tokyo. These 
branch banks were begun in 1929, 
shortly before the completion of the 
main Mitsui Bank building in Tokyo 
(ENR, June 23, 1927, p. 1,010), which 
was one of the first structures to be 
built after the 1923 earthquake and was 
designed on a modern earthquake-proof 
basis. In both foundations and super- 
structures the branch banks follow the 
most advanced principles of earthquake- 
proof design, while local conditions 
made the several buildings interestingly 
different. 
The dominant factors governing the 
architectural and structural design of 


By Paul F. Pape 
Weiskopf & Pickworth, Consulting Engineers, 
New York, N. Y. 


these buildings (Fig. 1) were function, 
appearance and strength. The function 
of each building was to provide vaults 
in the basements, a banking room on 
the main floor and executive offices on 
the floors above. An appearance of 
sturdiness, endurance and mass was 
given to the buildings by the facade 
design. The strength of the building 
was developed by proportioning and 
interconnecting its elements (founda- 


Fig. 1—Two Japanese banks that are de- 
signed to resist strong earthquakes—Semba 
bank in Osaka at left, and bank at Nagoya 
at right. Continuous foundation mats, 


structural-steel frames, reinforced-concrete 
floors, walls and partitions, all tied together 
to act as a unit, comprise the design basis. 


tion, structural frame, retaining walls 
and curtain walls) so that the whole 
would move and act as a unit to resist 
earthquake shock in addition to the ver- 
tical loads. A seismic coefficient of 10 
per cent of the total weight above any 
plane, and acting horizontally in any 
direction, was used in the design, as 
required by the Japanese building law. 
Since the vertical component of the 
earthquake shock is comparatively small, 
it was neglected in these designs. 

An examination of each site for soil- 
bearing capacity and relative elevation 
of the water table was first made. A 
fine sand and gravel stratum that showed 
practically no settlement under a test 
load of 4 tons per sq.ft. was found on 
all sites except Kawaguchi, in Osaka. 
The water table was below the founda- 
tion mat at Semba (Osaka) and Nagoya 
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and above at Kawaguchi (Osaka) and 
Yokohama. On the Kawaguchi site 
piles were required. The strata on the 
Kawaguchi site consisted of 3 ft. of 
loam, 10 ft. of sandy clay and 8 ft. of 
fine sand over a 60-ft. layer of elastic 
clay. Short piles were tested on the 
strata above the elastic clay layer, but 
these proved insufficient for the loads 
to be handled. Therefore, it was neces- 
sary to use wood piles 90 ft. long, con- 
sisting of a lower 60-ft. pile and an 
upper 30-ft. pile spliced with a long 
metal cylinder. These piles were driven 
through the elastic clay layer to a 21-ft. 
sand layer overlaying thin layers of 
clay, sand and gravel. These piles 
tested 30 tons each. 

The foundation mat designs for the 
four jobs were similar, the chief dif- 
ference resulting from the necessary 


Fig. 2—Typical foundation and _  super- 
structure details of the Japanese bank 
buildings, designed to resist earthquakes. 
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provision for water pressure at two of 
the sites. 


Foundations above water table 


The design of the foundation mats 
at Semba and Nagoya took into con- 
sideration the spreading of vertical 
loads to the soil, with an allowable max- 
imum of 2 tons per sq.ft., the necessary 
resistance to shock and the provision of 
adequate joints and ties between mat 
sections. By tying together all footings 
any uneven settlement of individual 
footings, with the consequent racking 
and disruption of the structural frame, 
was overcome. Cantilever spread foot- 
ings within the mat were used to dis- 
tribute the column and wall loads and 
confine them within the building lines. 
The exterior column and wall loads 
were spread parallel to the building line 
by a 5-ft. band of rods and were canti- 
levered at right angles onto a 10-ft. 
bearing band. The exterior moment of 


Column-Girder Connection® & AY, 
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these cantilevers was balanced by an 
uplift on the interior column. In 
spreading the interior column load a 
5-ft. band parallel to the building line 
was used whenever the column loads 
were large. Thus, the usual foundativ: 
reinforcing consisted of a closed rec 
tangle or polygon of bands under tl 
interior and exterior columns, the tw: 
sets of bands being tied together 1 
other bands of rods (at right angles t 
them). A regularity of layout was po- 
sible because symmetry about the cen 
ter mass of the building was fairly we! 
attained on these buildings. 

Two layers of reinforcing rods, on 
4 in. below the top of the mat and th 
other 4 in. above the bottom, were us: 
in each of the 3-ft. thick mats. Whe: 
no reinforcement was needed for bea: 
action a minimum amount of 0.5 sq.ii 
of steel per foot of width of slab wa 
used in both directions in both top an 
bottom layers. In compliance with the 
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Japanese building law all reinforce- 
iment was anchored at the ends by hooks 
or bends. 

The foundation mat construction 
joints (Fig. 2) were designed to pro- 
vide as much continuity as possible. 
Their positions were determined by the 
relative location of the spread footings 
and the maximum volume of the daily 
pour. Where depressions, such as sump 
and ash pits, occurred in the foundation 
mat the continuity was also maintained 
as nearly as possible, and the projecting 
bumps (Fig. 2) were smoothed out on 
the lower side by a 2:1 beveled projec- 
tion, which will minimize undue fric- 


Semba 


’ 


ae Mexparine on one side 


Fig. 3—Cross-sections of four bank build- 
ings in Japan, in which high banking 
rooms had to be accommodated. Framing 
is of structural steel, with heavy floor 
girders or trusses and deep connections. 
Concrete walls and partitions are used. 


tion when shock moves the mat over 
the soil. 


Foundations below the water table 


The foundation mat design for Ka- 
waguchi (Osaka) and Yokohama in- 
cluded provision for upward water 
pressure, for spreading vertical loads to 
the soil or to piles (with an allowable 
maximum of 2 tons per sq.ft. and 18 
tons per pile, respectively, for Yoko- 
hama and Kawaguchi), for taking care 
of shock and for adequate joints and 
ties, between the mat sections, that 
would make the foundation watertight 
and continuous. These foundation plans, 
shown in Fig. 2, are in all general fea- 
tures similar to those for Nagoya and 
Semba. The retaining wall around the 
edge of the mat and the closed rectangle 
or polygon of bands under the interior 
columns were used as resisting members 
against uplift. The column and wall 
loads were spread as at Semba and 
Nagoya. 

The safe-deposit and security vaults 
in the basement consisted of concrete 
walls and roof set on and keyed to the 
foundation mat. These were heavily 


reinforced with layers of expanded 
metal and protected on the inside by 
steel lining laminated with a layer of 
torch-resisting metal between two layers 
of open-hearth steel: 

Special vault-floor construction, as 
an extra precaution against leakage 
through the foundation mat, was de- 
veloped (Fig. 2, Sec. 4A). The I-beams 
were sunk in the slots in the foundation 
mat with their ends anchored, and 
bearing under and upward against the 
vault walls. Floor plates were tap- 
bolted to the beams and waterproofed. 

The retaining wall around each of the 
four buildings was made 2 ft. thick and 


Yokohoma 


Mezzanine on one side 
-+ we OF Oe SS 
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was jointed vertically and horizontally. 
The vertical joint was made midway 
between columns. The horizontal joint 
was made at such an elevation as to 
allow erection and riveting of the ex- 
terior columns and the first-floor fram- 
ing. The retaining wall was doweled to 
the foundation mat, to the first-floor 
slab and to the curtain wall above. 
During construction a cross-lot sys- 
tem of bracing for the sheetpiling driven 
around the building lines was used 
where water pressure was present. In 
other cases a braced-bent system radiat- 
ing from a center foundation was used. 
To avoid the effects of a severe shake 


Semba (Osaka) 
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that might shut down the electrical and 
water-supply systems during the pour- 
ing of the mat or the period in which 
the site was being drained, extra water- 
supply tanks and gas-engine alternates 
for pumping as well as for mixing con- 
crete were provided. 


Superstructure design 


To meet architectural requirements as 
well as to take tensile stress induced by 
flexual action and the reversal of 
stresses resulting from alternating 
earthquake vibrations, structural-steel 
frames were adopted as the best type of 
construction for the bank buildings. 

In the design it was necessary to con- 
sider the buildings from a broad view- 
point in deciding how this resisting unit 
should be proportioned to take the ver- 
tical loads and the earthquake shock. 
Each member and its joints were pro- 
portioned for strength and to do their 
share of the resisting work. The method 
of proportioning for shock was gov- 
erned to a large extent by the shape 
and continuity of the building. On the 
irregular-shaped buildings the horizon- 
tal shear was assumed as acting from 
any direction and as being taken equally 
by each column (Fig. 4). The resisting 
strength figured for each floor member 
in each direction was governed by the 
number of members framing into the 
column in that direction, since the sum- 
mation of the resisting strength of the 
members must be equal to or larger 
than the column’s resisting strength. 
The column material was designed for 
the horizontal thrust diagonal to the 
normal axis, which produced maximum 
stress. 

On the rectangular-shaped buildings 
it was evident that a degree of stand- 
ardization could be carried out in the 
design of the members and their joints. 
With this in view, a shock moment dia- 
gram for the entire group of columns 
in each building was made, and the 
members and their connections were 
proportioned in each direction in rela- 
tion to the sum total in that direction. 


Fig. 4—Moment diagrams upon which earth- 
quake-proof designs of Japanese banks 
were based. Note that for the irregular- 
shaped buildings (Nagoya and Kawa- 
guchi) the diagram is for an individual 
column, while for the regular-shaped 
buildings a group of columns is the unit. 
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All typical girder connections were 
made alike, as were all truss shock 
members. The columns were then pro- 
portioned for shear and moment, ac- 
cording to the number of shock members 
framing into them in that given direc- 
tion. The critical condition of the 
girders was when the direction of the 
shock was parallel to them. The crit- 
ical condition of the columns was when 
the shock was applied on a diagonal. 
Shear diagrams for each of the build- 
ings are shown in Fig. 4. 

The steel frame was incased in con- 
crete and was made as rigid as possible, 
so that the whole structure would move 
and act as a self-contained resisting 
unit, comparable to a ship afloat. Fol- 
lowing the lines laid down by the Jap- 
anese law, all buildings were kept under 
100 ft. in height. Reinforced-concrete 
floor slabs were figured to take the hor- 
izontal shear of the earthquake and dis- 
tribute it to each column. The floor 
construction consisted of a 4-in. rein- 
forced-concrete slab, a 44-in. lava fill 
and a 1-in. cement finish. Live loads 
of 100, 75 and 50 Ib. per sq.ft. were 
used on the banking-room floor, office 
floors and roofs, respectively. 

Columns—A four-angle column sec- 
tion, laced or plated as required, was 
adopted because of its strength when 
bending action from any direction was 
considered, and because of the ease of 
keeping it and its connections within 
the architectural requirements. With 
this section it was convenient to make 
double parallel connections on each face 
and to increase the section and there- 
fore the resisting strength of the col- 
umn at points of high moment, such as 
at girder and truss connections. 

The columns and column bases were 
designed for shock moment, uplift and 
vertical load. The bases spread the 
load uniformly to the foundation mat 
by means of wing plates attached to 
each face of the column section. Chan- 
nel members between the wing plates 
served to take the anchor bolts as well 
as to aid in spreading the load. 

Girders and Trusses—There was a 
large variation between the shock mo- 
ments at the first-floor level and the 
roof level, and the members designed 
to resist them were plate girders at the 
first floors, trusses above the banking 
rooms and girder beams for the roofs 
and intermediate floors. These mem- 
bers met the structural and architec- 
tural requirements, and also furnished 
adequate bracing and stiffening where 
needed. The high open banking rooms 
greatly increased the moments that had 
to be resisted. 

The first-floor girders, which re- 
quired the largest resisting moments, 
consisted of a solid web plate and single 
chord angles forming a channel-shaped 
section. The connection rivets on the 
column are in double shear and aid in 
cutting down the size of connection re- 
quired. Japanese standard rolled sec- 
tions were used throughout and were 
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designed for a fiber stress of 16,000 Ib. 
per sq.in. 

The banking-room ceiling trusses 
were from 5 to 8 ft. deep, dependent 
upon conditions, and consisted of single 
angle members. On the Semba build- 
ing the roof columns and the court 
roof were supported by cantilever 
trusses. All girders and trusses were 
braced laterally by the floor framing, 
and each pair was tied together at in- 
tervals by plate separators. 

Walls—The exterior walls were fin- 
ished with Japanese granite backed up 
with reinforced concrete. The facing 
was anchored and bonded to the back- 
ing, which had‘a double layer of rein- 
forcement with rods at 1-ft. intervals 
both ways. This backing was also an- 
chored and doweled to the floor slabs 
and the steel columns at frequent inter- 
vals. Large window openings existed 


in each bay of the exterior walls on two 
or more sides of the buildings. 


How- 


ever, since the exterior walls were not 
figured as resisting members, no attempt 
was made to design heavy lintel beam: 
or vertical column wings to compensat: 
for the loss of strength. Fixed interior 
partitions consisted of reinforced con- 
crete 6 in. thick. 

Trowbridge and Livingston, Ne 
York City, were the architects on th 
four Mitsui branch banks. Weiskopf & 
Pickworth, of New York City, were th 
consulting engineers. The writer worke: 
on the designs in New York and late 
spent seventeen months in Japan i: 
charge of construction and structurs 
detail. The general contract work wa 
done by Japanese contractors, as fo! 
lows: Yokohama, Shimizu Gumi: 
Semba in Osaka, and Nagoya, Tanak: 
Kumetan; and Kawaguchi in Osaka 
Obayashi Gumi. J. Ishii, in charge o/ 
the Nagoya and Semba projects for 
Tanaka Kumetan, materially aided th: 
writer in organizing the work. 


Salinity in Sacramento River 
Delta Area Reviewed 


NVASION of saline water in the 
[ ssee reaches of San Francisco Bay 

and the deltas of the Sacramento and 
San Joaquin rivers, with its serious 
effect on rich agricultural areas and in- 
dustrial development, is a natural, an- 
nual phenomenon that has been accen- 
tuated during the past decade by (1) 
deficient precipitation and (2) increased 
consumptive use on the rivers, accord- 
ing to a report prepared by the Cali- 
fornia division of water resources under 
the direction of Edward Hyatt, state 
engineer. About 1916 the subject first 
aroused interest, and from 1920 a com- 
prehensive study has been in progress 
on the saline encroachment, its conse- 
quences and methods of prevention. 
Local agricultural interests and the in- 
dustrial organizations situated on the 
shores of upper San Francisco Bay 
were active in sponsoring the collection 
of these data, and the state’s interest 
resulted, in part, from the inter-relation 
of this problem with the proposed state 
plan for the complete development of 
its water resources. 

Within the delta area, about 20 miles 
wide by 50 miles leng, there are 421,000 
acres of highly productive agricultural 
land that has been gradually reclaimed 
from overflow channels at great cost 
during a period of 75 years. The re- 
claimed area, according to the report, 
contains about all the land within the 
delta feasible of reclamation. For the 
year 1929, 350,000 acres of this area 
produced a crop valued at $30,000,000, 
with principal commodities of aspara- 
gus, corn, potatoes, sugar beets, beans, 
celery and fruit. The taxable wealth of 
the delta area is about $45,000,000. The 


industries located along the shores oi 
the upper bay are vitally interested in 
the question of salinity control as a re 
sult of using 7 m.g.d. of fresh wate: 
(1929) for boiler and the process pur 
poses. These industries have no storag: 
facilities, depending on direct diversion. 
and they have serious difficulties in ob 
taining fresh water during the summe: 
periods of saline invasion. The con- 
clusions reached, as outlined below. 
have curtailed expansion and increased 
costs because of the introduction oi 
substitute underground supplies. 

1. The invasion of salinity into Suisun 
Bay (upper enlargement of San Fran- 
cisco Bay), as far as the Sacramento- 
San Joaquin delta, is a natural phe- 
nomenon which, in varying degree, has 
occurred each year as far back as his- 
torical records reveal. 

2. The abnormal degree and extent 
of the saline encroachment since 1917 
has been due chiefly to: (1) Subnor 
mal precipitation and runoff with th: 
reduction in the streamflow naturally 
available in the delta; and (2) in 
creased upstream diversion for irriga 
tion and storage on the river system 
which has probably doubled the degree 
of salinity in this area. 

3. During several years since 1920) 
the inflow into the delta during the sum 
mer months has been insufficient to mee! 
the consumptive demands within the 
area, which vary from a winter mini- 
mum of 400 sec.ft. to a summer irriga 
tion peak of 3,700 sec.-ft. 

4. Tidal action has been found to 
have a direct effect on the salinity en 
croachment, as the rise and fall of the 
tide have a pulsating action exerting a 
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tendency to push upstream and mix 
with the fresh water. The streamflow 
opposes this action, tending to push the’ 
saline water downstream; and the rela- 
tive magnitude of these opposite and 
opposing forces governs the actual oc- 
currence and advance of salinity. 

5. To protect the delta area from 
saline invasion, it would be necessary: 
(1) To provide sufficient water flow- 
ing into the delta to satisfy consumptive 
demands, together with natural losses; 
and (2) to provide additional flow suffi- 
cient to repel tidal action and the in- 
vasion of salinity. 

6. The prevention of saline encroach- 
ment in a harmful degree would require 
a 3,300-sec.-ft. net flow in the combined 
rivers entering the upper bay. With 
this flow maintained past the city of 
Antioch, the maximum degree of salin- 
ity would be limited to 100 parts of 
chlorine per 100,000 at that point, and 
to 10 parts per 100,000 or less within 
the principal agricultural areas of the 
region. 

7. The fresh-water supply required 
for effective control and consumptive 


use within the delta must provide a flow 
varying from about 4,000 sec.-ft. in win- 
ter to a maximum of 7,000 sec.-it. in 
mid-summer. 

8. Streamflow into the delta area dur- 
ing the past ten years has been insuffi- 
cient during summer months to provide 
the required control for salinity. Sup- 
plemental water supplies would be 
necessary to meet the deficiency. This 
supplemental water supply required for 
salinity control by streamflow could be 
developed and provided by the moun- 
tain storage reservoirs now proposed 
in the state water plan. 

The suggested solution of this prob- 
lem by means of a physical barrier to 
control the entrance of saline water is 
not discussed in the present report, since 
its physical and economic aspects have 
been covered by previous state reports. 
The study was carried out by the de- 
partment of public works, under the 
general supervision of Edward Hyatt, 
state engineer. The bulletin was pre- 
pared under the direction of A. D. Ed- 
monston, deputy state engineer, by Ray- 
mond Matthew, hydraulic engineer. 


New Type of Reinforcing Bar 
Develops High Bond Stress 


By Chesley J. Posey 


Insiructor in Mechanics and Hydraulics. 
University of lowa, lowa City, lowa 


URING the progress of an in- 
[) restization conducted by the writer 

in the engineering laboratories at 
the University of Iowa, a new type of 
reinforcing bar has been evolved that 
will develop considerably higher bond 
stress, with less slip, than previous types 
of deformed bars. It differs from exist- 
ing types in that the deformations are 
small and so closely spaced that they 
might properly be called crenulations. 
Fig. 1 illustrates two variations of the 
crenulated type of bar that were tested, 
also an ordinary deformed bar for com- 
parison. The accompanying table of 
test results gives the comparative values 
of bond stress at different amounts of 
slip for 13}-in. embedments of the §-in.- 
diameter bars cast in concrete having 
an ultimate compressive strength of 
2,000 Ib. per sq.in. The slip measure- 
ments were made at a point 1{ in. from 
the loaded end of the embedment and 
should not be compared with those of 
tests in which slip measurements are 
made at the free end of the bars. Since 
slips exceeding 0.01 in. are not gen- 


Fig. 1—Two variations of a new type of 


reinforcing bar in which small, closely 

spaced notches or crenulations are used to 

develop a higher bond stress than the usual 

deformed bar, an example of which is 
shown at the right. 


erally regarded as permissible, the bond 
stress for a slip of 0.02 (given in the 
table) is not particularly significant. 
The other results show that at slips of 
0.01 in. or less the crenulated bars de- 
veloped stresses about 50 per cent higher 
than did the ordinary deformed bars. 
The tests also indicated that the crenu- 
lated bars are less likely to split the 
concrete than ordinary deformed bars. 
The theory of the crenulated type of 
bar rests on securing a better balance 
between the shearing area and the bear- 
ing area presented to the concrete. 


BOND STRESSES DEVELOPED BY THE BARS OF FIG. 2 


Average Bond Stress 
When Slip = .005 In. 


Lb. Relative 
$q.t0. to Bar C 
417 


1.59 
442 


1.69 
262 1.00 


T: of B 
Bee Fig. 2 
Left Bar 


Center Bar 
Right Bar 


Average Bond Stress 
When Slip = .01 In. 


pat 


Average Bond Stress 
When Slip = .02 In. 


Lb. Relative 
Sqn. to BarC 
658 

7 


1.48 
60 1.35 
463 1.00 


Relative 
to Bar C 


1,53 
1.47 
1.00 


556 
536 
364 


461 


Fig. 2 represents a longitudinal section 
through a deformed bar. The resistance 
to slipping is increased by the presence 
of the projections. To obtain maxi- 
mum resistance, the projections should 
be spaced so that the shearing strength 
of the concrete along section AB will 
equal its bearing strength on the edge 
of the projection AC, which in turn 
should equal the shearing strength of 
the steel along section DE. It is also 
important that the angle of inclination 
of the bearing surface AC to the axis 
of the bar should be sufficient to pre- 
vent wedging action from splitting the 
concrete. With nearly all existing types 
of deformed bars, the shearing area 
along AB is too great in proportion to 
the bearing area on the edge of the pro- 
jection AC. Better proportions in this 
respect are provided by twisted square 
bars. but they have the defect that the 
surface in bearing makes too small an 
angle with the axis of the bar. The two 
requirements seem to conflict if the area 
of the bar is not to vary along its length, 
which is an important practical con- 
sideration. The difficulty can be over- 
come by making the projections quite 
small compared to the diameter of the 
bar. In the absence of accurate infor- 
mation as to the relative strength of the 
concrete in inclosed bearing and shear, 
the best dimensions for the small de- 
formations or crenulations cannot be de- 
termined. However, bars that only 
roughly approximate a proper balance 
give bond stresses that exceed by a con- 
siderable margin those obtained for 
ordinary deformed bars, as is evident 
from the test data. 

The tests upon which this article is 
based formed part of an experimental 
investigation of large-radius hooks and 
straight embedments as anchorages for 
reinforcing bars. Experimental work 
was carried on in 1930, ’31 and ’32. The 
tests will be fully described in Engineer- 
ing Series Bulletin No. 3, to be pub- 
lished by the State University of Iowa. 


Fig. 2—Section through a deformed bar em- 

bedded in concrete, showing the shear aad 

bearing areas that need to be balanced for 
optimum bond-stress development. 
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Modern Concrete Design Exemplified 
in Brooklyn Apartments 


Flagg Court Apartments benefit from thin two-way 
slab floors and unplastered ceilings—Columns placed in 
inconspicuous corners and closets, and beams confined 
to partitions—Frame of unusually slender propor- 
tions—Straight reinforcing bars of rail steel used 


HE NEW nine-story Flagg Court 

| Apartments in Brooklyn, N. Y., 
represent an attempt on the part 

of the designers to take full advantage 
of all the properties of reinforced con- 


crete as they may be applied to housing 
construction. Both design procedure 


and the actual arrangement of the 
structural frame are notable. The de- 
sign was based on the elastic theory 


(moments and shears determined by ap- 
plication of the theory of statically in- 
determinate structures), with no _ re- 
course to conventional moment coeff- 
cients. A frame of unusually slender 
proportions resulted. Thin slabs were 
used, reinforced in two directions with 
unbent rail-steel reinforcing. Plywood 
forms produced a ceiling surface satis- 
factory for painting and requiring no 
plaster. The column-and-girder system 
is arranged so that columns occur in 
closets or inconspicuous locations, flush 
with partitions on the room side. Beams 
are permitted to project into rooms only 
at partitions. In construction an unusual 
refinement of form building and installa- 
tion and of reinforcing-bar placement 
was required and secured. As a result 
of careful concrete mix design, it was 
possible to strip forms at an early date, 
thus speeding up the work. 

The building recently completed in- 
cludes four units of an eventual eight- 
unit layout inclosing a central court to 
be occupied by two swimming pools 
(Fig. 2). Each unit covers a_ plot 
about 100 ft. square and, except for 
connections with other units at roof 
and basement, is a complete building in 
itself. The building is fireproof through- 
out—concrete frame and floors, 2-in. 
cement mortar partitions on steel mesh, 
and inclosure walls of brick with hol- 
low tile backing. Roofs are designed 
as playgrounds. The project is in the 
say Ridge section of Brooklyn over- 
looking New York harbor. 

At the beginning of the work the 
architect submitted a floor layout to the 
designers and listed a number of basic 
requirements. Among these were the 
following: The frame must conform 
to the architectural layout and the pro- 
posed facade treatment; concrete form- 
ing the ceilings and all exposed sur- 
faces of beams was to be sufficiently 
smooth to match, when painted, a 
plastered surface; the floor to floor 


Fig. 1—The concrete frame of the Flagg 
Court Apartments in Brooklyn, in whose 
design and construction the most modern 
concepts and practices found application. 


dimensions were fixed at 8 ft. 64 in. 
and the headroom in all parts of the 
room at 8 ft., 1 in. allowance being re- 
quired for a g-in. oak floor glued to the 
finished concrete slabs with hot asphalt ; 
beams were allowed to project below the 
ceilings along the walls and partitions 
but had to clear the window heads at 
the exterior walls, which were 104 in. 
below the top of the concrete slabs, and 
the door heads at the exterior parti- 
tions, which, for the main hall and stair 
doors, were 7 ft. 24 in. above the con- 
crete floor, and for all other rooms 6 ft. 
11 in. 

The resulting frame proved to be 
very irregular and involved numerous 
different combinations of adjacent slab 
spans. The same was true of the beam 
system, since the column locations were 
restricted to out-of-the-way corners or 
closets. The restrictions fixed the type 
of framing to two-way solid concrete 
slabs, not more than 44 in. thick, the 
spans of which were established by the 
sizes of the rooms. The larger rooms 
are 13 by 18}-ft., and the spans vary 
from that upper limit down to 4 ft. 

Most of the columns had two of their 
faces fixed by partitions with which they 
had to be aligned. As a result, their 
axes from floor to floor, where their 
sizes had to be increased, did not regis- 
ter over each other. In general, an at- 
tempt was made to keep a 12-in. dimen- 
sion for one side of the columns, the 


other side being lengthened as requir: 
to secure the necessary section. 
though most columns are square 
rectangular, some L-shaped colun) 
were required where special clearanc 
had to be met. 

So far as construction was concern 
the restrictions made it mandatory 


design a frame that would be as fr. 
Also becau 
concrete surfaces formed the fi: 


from cracks as possible. 
the 
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Fig. 2—Ground plan of Flagg Court 
Apartments, showing final development 
and the four units completed. 


ished ceilings the lines and levels had 
to be maintained with a greater degre: 
of precision than is usually the case 
Forms had to be made tight and smoot! 
enough to produce the necessary su 
face texture. 

In designing the concrete frame th: 
moments were computed on the basis 0! 
the elastic theory, and the shears an 
column reacuvus were based on_ thi 
moments thus determined. The slal- 
were proporuoned in accordance with 
the method that is incorporated in thi 
proposed New York City building code, 
which enables two-way slabs to be de 
signed for any span relation of adjacent 
slabs or unequal loading, and is base:! 
on fundamental principles rather tha 
arbitrary coefficients. 

The colwuns were investigated fo 
bending due to unequal adjacent span- 
or eccentric loading. The extent of th: 
tensile steel in all members was deter 
mined by the negative-moment requir: 
ments for each individual case. As < 
result, in most beams the steel extended 
considerably beyond the fifth point. 
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Fig. 3—Schematic tabulation of formulas 

developed by the designers and used in 

determining the end moments of the hori- 
zontal members of the frame. 


A system of individual straight bars 
at the top and bottom of the beams was 
used instead of bent bars, the top bars 
crossing over the tops of the columns. 
This arrangement eliminated any con- 
gestion of bars over the columns and 
permitted the use of rail-steel reinforc- 
ing members, since no bending was re- 
quired. Straight bars were also used 
for slab reinforcing. When hooked bars 
were necessary, as where floors were 
anchored to wall beams, horizontal loops 
of intermediate-grade steel were used. 
The sizes of the columns, because of the 
small load increments, were changed 
only at every second story and, because 
of the low ceiling heights, the column 
steel reinforcement was assembled in 
two-story lengths. The bending of the 
column rods was obviated by using 
splice dowels at every other story. 


Design procedure 


In working out the design calculations 
an interesting procedure, partly tabular 
ind partly graphical, was used. The 
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aim of this procedure is to reduce to 
their simplest forms the successive oper- 
ations in determining the moments in 
continuous beams and _ rectangular 
frames, to eliminate all consideration of 
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signs, to tabulate the steps in a logical 
sequence, and to make the procedure 
cover all possible cases arising in build- 
ing work. 

In Fig. 3 the successive operations 
are arranged in the order in which they 
are performed to obtain the moments 
at the supports. Fig. 4 gives convenient 
graphs for obtaining the load factors p 
in the equations given in Fig. 3 for un- 
symmetrical loadings. For symmetrical 
loadings the load factors are easily com- 
puted from the formulas. 

The limitations to which the method 
is restricted are as follows: 

1. The length of girders and columns 
is measured from center to center of 
joints. 

2. The effect of width of support is 
not considered. 

3. Resulting moments obtain at the 
center of the supports. 

4. Beams are horizontal and columns 
vertical. 

5. Moments of inertia of members 
are constant along their entire length. 

6. The joints sutfer no linear dis- 
placements. 

According to R. L. Bertin, chief engi- 
neer of the White Construction Co., who 
developed the method, its application is 
divided into three parts: 

1. The determination of the constants, 
based on the relative stiffness and de- 
formations of the various members, 
namely the H, L, S, A, B, C, D and E 
values for the various members of the 
frame. 

The determination of the load fac- 
tors for each beam, namely the p and 
T values. 

The determination of the moments 
at the supports by combining the stiff- 
ness and load factors. 

Referring to Fig. 3, the first step is 
to obtain the F:/ values for each mem- 


Fig. 4—Diagrams used for computing 
values of load factors p for cases 1, 2 
and 3 shown at the bottom of Fig. 3. 
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ber, expressing them for convenience in 
the form of ratios to the value of E/ of 
any one member taken as unity. The 
L and H values are then obtained. 

In computing the H values, an as- 
sumed value of k from 3 to 4 is used, 
depending upon the degree of restraint 
at the far ends of the columns. In gen- 
eral, a value of 4, which corresponds to 
a fixed condition, is sufficiently accurate. 

Where columns exist the next step is 


Bars fromBS, Bars 
bars from B2B.  ¢ oe 


Typical — - 
Sec.A-A |» — 
Detail of Bay-Window Beam 29 


oo. 


8th dnd 9h f1 
6th andl Th f1. -> 
4th and Sthfl ->y 


Typical 


dimensioning Fi 


Heecint stinind SOF ss ins 


#59 
Fh sg 


Engineering News-Record — April 13, 19-3 


to solve the § values and then the B, C, 
D and E values for each span, starting 
with those for the first span and pro- 
gressing from span to span to the end 
of the system. Where there are no 
columns at the supports, the H and S$ 
values do not exist and the A, B and C 
values in the space allotted to joints 
with no columns are solved instead. 
The load factors p and T are then com- 
puted for each span, using the for- 


mulas given at the bottom of Fig. 3 
the graph shown in Fig. 4, together w 
the proper value of B. 

Having established all values nec: .- 
sary for the determination of the su»- 
port moments, as described al 
these moments are then computed : , 
each span loaded separately, as follow;: 

Starting with the load on the first 
span, solve the values on the first line 


of the moment schedule, from left to 
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Fig. 5—Floor plan and structural de- 
tails, showing reinforcing-steel sizes and 
arrangement. Unbent rail steel bars were 
used except for wall anchors, which are 
U-bends of intermediate-grade steel. 
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right, to the end of the system or as 
far as the magnitude of the resulting 
value has any significance. Having ob- 
tained the value for the last span, com- 
pute the values on the second line, from 
right to left, adding the value thus 
found to the ones directly above them. 
The negative moments at the right and 
left of the center of support are repre- 
sented by the sum of these values, ex- 
cept in the case of the moments to the 
right of the support on the left side of 
the loaded spans, where these values are 
to be deducted instead of added. This 
operation of moment determination is 
repeated with the next span loaded and 
so on to the end of the system. When 
all’ support moments for each individual 
span have been computed, ordinary pro- 
cedure is used in obtaining the maxi- 
mum moments and shears for all parts 
of the system. The tabulation in Fig. 3 
may be extended to any number of spans 
by extending the equations to the right 
and changing the sub-values to corre- 
spond with the span number identified 
from the first span at the left. 


Method of construction 


Five-ply Douglas fir plywood was 
selected for the under side of the slab 
forms in building the Flagg Court 
Apartments. This material is manu- 
factured in panels 4 by 8 ft., the plys 
being glued together with a waterproof 
glue, and the surfaces given an oil treat- 
ment to render the plywood resistant to 
moisture. No satisfactory method of 
covering the joints was developed, and 
the small fin that remained on the ceil- 
ing had to be chipped and rubbed down. 
Ordinary {-in. tongue-and-groove lum- 
ber was used for the sides of columns 
and beams. A few of the beams and 
column sides not covered by partitions 
had to be rubbed down where the im- 
print of the wood grain on the concrete 
was too pronounced. 

The ten tiers in the building were 
built with form panels for only one com- 
plete floor plus about the equivalent of 
half a floor for replacements. Re-use 
caused the edges of some of the panels 
to wear, and these edges had to be cut 
back an inch or so and filler strips of 
new plywood added. 

The plywood panels were 4 in. in 
thickness and sufficiently strong to span 
15 in. without deflecting unduly under 
the weight of 5 in. of concrete, so that 
the panels not only served as a lining 
material but also as the structural part 
of the form. 

The design of the structural concrete 
was based on 2,500 Ib. per sq.in. ultimate 
strength for the floors and 3,000 Ib. for 
the columns. In selecting the brand of 
cement for the work the early strength 
characteristic was one of the chief de- 
ciding factors. Preliminary tests were 
made to establish the proportions of the 
concrete, and the mixtures finally 
adopted were such as to produce 
strengths 80 per cent of the ultimate in 
seven days, in order to reduce the 


period between pouring and stripping to 
a safe maximum. Automatic measuring 
devices, consisting of a volumetric 
batcher for the coarse aggregate and an 
inundator for the sand, were used at 
the mixer. Yield factors were checked 
every day, and 7- and 28-day cylinders 
were made and tested for each floor. 
In constructing the building special 
care was exercised in locating construc- 
tion joints. The frequency and location 
of such joints was determined with a 
view to keeping the shrinkage stresses 
below the point where cracks might be 
expected. The use of columns with 
low rigidity at the corners was found to 
be desirable in reducing corner cracks. 
Comparative estimates made by the 
designers convinced them that when the 
savings effected by the reduced total 
height of walls, due to the thinness of 
construction between floors and ceilings, 
and by the elimination of ceiling plaster, 
floor fill and finish are taken into ac- 
count, the cost of the entire structure 
is below that of any other fireproof con- 
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struction. Cost analysis of reinforced- 
concrete skeletons of similar design for 
a variety of plans seemed to indicate 
small differences for widely varying 
layouts, provided that the largest room 
sizes did not vary materially from one 
another and that the magnitudes of the 
various structures were about equal. 

Brick walls were used, and in the 
opinion of the designers are to be pre- 
ferred to concrete walls on the score 
that the expansion and contraction dif 
ferential between concrete walls and 
floors induces stresses in both that are 
not desirable and tends to produce 
cracks. Also the heat lost through con- 
crete walls probably would be consider- 
ably greater than through the 4-in. 
brick backed up with the 8-in. hollow 
terra cotta tile that was used. 

Ernest Flagg, the owner of the build- 
ing, was also architect and builder. 
White Construction Co. had the subcon 
tract for the reinforced-concrete con- 
struction, which included also the design 
of the structural frame. 


Topographic Surveying as an 
Aid to Unemployment 


By C. H. Birdseye 


Engineering Assistant to the Director, 
U. 8. Geological Survey, Washington, D. C. 


NEMPLOYMENT among engi- 
[ | neers is still widespread, so that 

consideration of any program 
that will put unemployed engineers to 
work on worth-while projects that must 
be undertaken in the near future is 
amply warranted. Most of these men 
are specialists and they naturally desire 
reinstatement on jobs for which they 
are specially trained. They probably 
fit in best on public-works projects, as 
has been advocated by Engineering 
News-Record to the extent of imme- 
diate need and available financing. But 
there are not enough projects of this 
nature for which funds are now avail- 
able to absorb all of the engineers who 
are still out of work. 

There are, however, many areas for 
which topographic and geodetic surveys 
are needed before proper utilization of 
the land or proper planning of public 
works can be accomplished, and these 
two activities should not be postponed 
even in this time of need of reduction 
in public expenditures. Every dollar 
wisely spent now on this sort of work 
will save many dollars in the near fu- 
ture. It is apparent therefore that 
badly needed topographic and geodetic 
surveys offer a means of putting at 
least a few unemployed civil engineers 
to work without a large expenditure 
of funds, and to pay them enough to 
feed, house and clothe them and their 
families. These are the essential needs, 
and of course meeting them by employ- 


ment rather than by public or private 
doles is better for all concerned in the 
matter. 

Surveys in New York 


Last winter the Professional Engi- 
neers’ Committee on Unemployment in 
New York City conceived the idea of 
cooperation with the Geological Survey 
in extending topographic and geodetic 
surveys over the metropolitan area 
around New York and of employing 
on this work engineers who had been 
out of work so long that they and their 
families were faced with suffering from 
lack of food and shelter. 

The Geological Survey agreed to 
this proposal and selected a project 
comprising a series of 7}-min. quad- 
rangles on both sides of the Hudson 
River just north of the city limits. The 
first operations involved the geodetic 
control of these quadrangles by lines of 
transit traverse and spirit leveling, and 
30 unemployed engineers were started 
on the project early in January, 1932, 
most of them being kept on the job 
until late in June. Three transit- 
traverse parties of six men each and 
two spirit-level parties of four men 
each were formed. Four men were 
assigned to computing the traverse data 
and adjusting the level lines, office 
space being assigned without charge by 
one of the members of the committee. 

The work was new to most of the 
engineers as both geodetic traversing 
and leveling differ considerably from 
ordinary transit and level operations. 
The project was not considered one of 
training for these men but one designed 
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to spread employment and secure as 
much productive work as possible. The 
men, therefore, were not rotated in the 
different positions in the parties, but 
the most adaptable men were selected 
for the jobs of instrument men, re- 
corders and computers, and the less 
adaptable were assigned to jobs as 
rodmen, chainmen and linemen, all 
being paid the same wage of $4 per 
day. The men were quartered at their 
homes in New York City and taken each 
day from mobilization points at the 
ends of 5c. fare zones to and from the 
points of field work in automobiles. 

Six engineers of the Geological Sur- 
vey were detailed at the start to instruct 
the new men in the operations of 
horizontal and vertical control surveys 
and to supervise the work of the field 
parties and office computations; but 
three were soon withdrawn, leaving only 
one to supervise the work of the transit 
parties, one the work of the level 
parties and one that of office computa- 
tions. In this work 470 miles of 
traverse and 340 miles of leveling were 
executed, and practically all of the 
computations and adjustments were 
made in the field. 

Toward the close of the work four 
topographic mapping parties were or- 
ganized, to each of which was assigned 
one Geological Survey engineer as 
topographer and two unemployed en- 
gineers as assistants. In all, 43 square 
miles were mapped on a_ scale of 
1:24,000, with a contour interval of 
10 ft. 

The Professional Engineers’ Com- 
mittee on Unemployment, through the 
state public works department, obtained 
$15,000, and the Geological Survey 
allocated an equal amount, so that a 
total of $30,000 was available. Of 
this $12,900 was spent on geodetic 
traverse, $7,840 on spirit leveling, 
$3,830 on computations and $5,620 
on topographic mapping. Moreover 
$26,370 was actually expended in the 
field and only $3,820 in the Washington 
office. A further analysis of the field 
expenditures shows that only $5,170 
was spent on topographic mapping, 
while $21,200 was spent on traverse, 
leveling and computations, of which 
$13,480, or about 64 per cent, was paid 
in salaries to local unemployed engi- 
neers. In all, $14,974, or $4 more than 
the entire state expenditure, was paid 
as salaries to the unemployed engineers. 
In addition, $5,035, or 19 per cent of 
the total field expenditure, was spent 
locally for subsistence and supplies, all 
of which went at least indirectly to 
relieve unemployment. 

It is apparent, therefore, that the 
project was a decided factor in the 
relief of unemployment, and as such 
was well worth while. From the point 
of view of results obtained the picture 
is not as favorable, but cheap work or 
rapid progress was not anticipated 


because much of the work had to be 
done in the winter with short days and 
much bad weather. 


The average cost 
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of the traverse work was $22 per linear 
mile, which is about 35 per cent more 
than the average cost of similar work 
by trained engineers of the Geological 
Survey. Likewise, the average cost of 
the leveling was $18 per linear mile, 
which is about 50 per cent more than 
the average cost of similar work. 
Moreover, the average cost of the 
topographic mapping was $123 per 
square mile, which is at least 25 per 
cent over average costs of similar work. 


Mapping Pennsylvania coal regions 


Pennsylvania became interested in 
the project and allotted $6,000 for 
cooperative control surveys of ten 
74-min. quadrangles in the anthracite 
coal region of that state. Later the 
state reduced this allotment to $3,500, 
which was met by an equal allotment 
by the Survey. In all, $6,980 was ex- 
pended, of which $3,558, or 51 per cent, 
was paid in salaries to local unem- 
ployed engineers. In addition, about 
$1,200 was expended locally for sub- 
sistence and supplies, so that 68 per 
cent of the total cost of the work was 
expended locally, the remaining 32 per 
cent going for salaries of the federal 
engineers, much of which was expended 
locally. The state should be gratified 
to know that every dollar it spent 
went to the pay of unemployed men, 
and that for every dollar it spent it 
received $2 worth of needed work which 
it would have to accomplish soon. 


Survey planned at St. Louis 


During this year St. Louis is plan- 
ning to follow much the same proce- 
dure, except that in this case the city 
is interested in large-scale mapping of 
the suburban areas of the city and plans 
to execute the topographic mapping of 
the area by utilizing its own unem- 
ployed personnel in such a way that the 
original sheets will be a part of the city 
plan map. The part played by the 
Geological Survey will be in supervis- 
ing the geodetic traverses, leveling and 
office computations, in contouring the 
sheets, in correcting the details of cul- 
ture by aerial photography and in 
assembling the data in final form in a 
series of standard sheets on a scale 
of 1:24,000. In doing this the city will 
have a series of sheets on a scale of 
1:2,400 for detailed planning and, with 
the Geological Survey, will have a 
series of smaller-scale standard sheets 
for general planning on a scale of 
1:24,000, both at a combined expendi- 
ture of what it would cost to obtain the 
standard sheets. 

Another city was interested in a 
similar plan and proposed a cooperative 
scheme involving surveys on an ex- 
tremely large scale for straightening 
the channel of a stream and improve- 
ment of the stream valley. This project 
was so far beyond the authorized scope 
of the topographic mapping activities 
of the federal government that the 











Survey was forced to decline to par- 
ticipate because it would have been a 
straight federal contribution to work 
that would not constitute a part of its 
authorized mapping program. 

Most of the states and many of the 
large metropolitan districts could un- 
dertake work similar to that outlined 
herein as a means of unemployment 
relief. Such work produces much- 
needed map information and will, as 
indicated herein, result in an unusually 
large percentage of the money being 
spent directly for labor and local sub- 
sistence—the main objective in the use 
of relief funds. 


———_—— 00 


Italy Subsidizes 
Land Reclamation 


A® EXTENSIVE land-reclamation 
program is being carried out by the 
Italian government, to reclaim by irri- 
gation and drainage more than 2,000,- 
000 acres of now sparsely populated 
land. The ultimate cost of the work is 
estimated at $40U,0U0,000. The purpose 
of the program is many-sided, including 
increase of ruta: pupulation and removal 
of excessive city population, p‘acing the 
nation on a self-contained agricultural 
basis and creating a background for 
sounder industrial development. 

Subsidy of the settlers is an essential 
feature of the plan. Irrigation and 
drainage improvement work are sup- 
ported by the government up to seven- 
eighths the total cost, while the owner 
of the land directly benefited may pay 
the remaining one-eighth in as long a 
period as 30 years. Under this plan, 
however, the owner is obligated to make 
beneficial use of the land improved. 
Boards of appraisal in the various dis- 
tricts determine the value of the land 
of delinquent owners, based on unim- 
proved prices, and the government then 
buys such lands and resells them to in- 
dividuals prepared to improve them. 

For the reclamation either of arid or 
of swamp land or the improvement of 
partly reclaimed land the usual method 
is to form a corporation organized some- 
what like an irrigation district. This 
district either works out its own plan 
or requests the government to develop a 
plan of improvement. Financing varies 
with the individual case. In some in- 
stances the government carries the en- 
tire cost of the major work, including 
canal, road and bridge construction, 
while the district finances the secondary 
work, borrowing the money from the 
government on long-term refunding. 
The work now under construction runs 
to a cost as high as $200 per acre. 

The ultimate aim of the land-develop- 
ment planning uf the kingdom is to 
bring under inteasive cultivation every 
acre of arable land in the country. 
Through the work so tar carried out a 
large decrease 1n unemployment has 
been brought about, and this effect 1s 
expected to continue. 
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A 320-Ft. Concrete Arch on Scenic Route 
Along California Coast 


Bixby Creek Bridge in difficult location on exposed 
coast necessitates timber falsework 240 ft. high—Selec- 
tion of site, arch design and construction operations 


By Stewart Mitchell 


Construction Engineer of Bridges, 
California Division of Highways 


an exposed coast imposed special 

and difficult problems in the con- 
struction of the 320-ft. Bixby Creek 
concrete arch by the California division 
of highways about 15 miles south of 
the Monterey Peninsula. Timber false- 
work 240 ft. high was required, and 
wind and wave action had to be resisted 
by the falsework foundations. The 
arch—the longest on the California 
highway system—is of open-spandrel 
design with ribs 44ft. wide and 5 ft. 
and 8 ft. 9 in. thick at the crown and 
spring line, respectively. Nine 40-ft. 
girder approach spans complete the 
total 714-ft. length of structure. Scenic 
requirements for a new coast route and 
the avoidance of tortuous alignment, 
of adverse grades and of added distance 
justified the crossing of several deep 
ravines with concrete arches, of which 
the 320-ft. Bixby Creek span is the 
longest. 
- The present highway, known as the 
Coast Route between San Francisco and 
Los Angeles, passes through Monterey 
County on an inland location along the 
Salinas River Valley separated from 
the ocean by the high Santa Lucia 
Range. This route in general follows 
the trail of the early Spanish padres, 
“El Camino Real,” and presents much 
of historic interest. The motoring 
public, however, has for many years 
expressed a desire for an alternate 
route along the ocean shore, which 
would provide relief against the sum- 
mer heat of the interior valley and a 
change in scenery. Such a highway is 
now under construction, necessitating a 
location along the rugged Monterey 
County coast where the mountains rise 
precipitously from the ocean and are 
cut at frequent intervals by deep 
canyons. When completed, the new 
location will overlook the ocean prac- 
tically the entire distance between San 
Luis Obispo and the Monterey Penin- 
sula, affording a magnificent scenic 
highway for about 150 miles. 

To obtain the most advantageous 
alignment and grades, the new high- 
way is located along the steep slopes 
facing the ocean, running for much of 
the distance at a considerable elevation 
above the beach to avoid the sheer 
wave-formed cliffs and to take advan- 
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tage of occasional bench lands. This 
route necessitates the crossing of the 
numerous intersecting ravines with 
high structures or deep fills over 
culverts. Four reinforced-concrete arch 
structures have recently been completed 
along the newly graded section at the 
northerly end of this route, each consist- 
ing of a main arch span with necessary 
girder-span approaches. All structures 
have a roadway width of 24 ft., which 
is the minimum standard for state high- 
ways. The theoretical span and maxi- 
mum height above streambed are: 


Span Height 
Granite Canyon 127 ft. 105 ft. 
Garrapata Creek. . 150 ft. 95 ft. 
Rocky Creek........... . 2k. 150 ft. 
Bixby Creek.:.......... 320 ft. 265 ft. 


The Bixby Creek Bridge is partic- 
ularly notable because of the length of 
span, height above streambed and the 


Fig. 1—Scenic setting for California’s long- 

est concrete highway arch on a new ocean- 

front route. The location saved tortuous 
alignment, grades and distance. 





construction problems caused by weather 
and local conditions. 


Location 


The site is a V-shaped canvon about 
100 ft. wide at the bottom, with side 
slopes averaging 1:1 to 14:1 (Figs. 1 


and 2). The slopes consist mainly of 
altered and disintegrated granite of 
varying degrees of hardness, with 
superimposed limestone and shales, all 


of which are faulted and seamed. The 
location is so close to the beach that 
falsework or other supports in the bot 
tom of the canyon are exposed to wave 
action during storms. The site is also 
directly exposed to gales from the 
ocean, which blow with terrific force 
during the winter. In the summer there 
are long periods of fog which, together 
with the salt spray, make the painting 
and maintenance of a steel bridge un- 
satisfactory and expensive. 

Owing to the expensive construction 
that evidently would be necessary at the 
Bixby Creek site and for a half mile 
north (this section also includes the 
bridge over Rocky Creek), other pos- 
sible preliminary locations were run 
out and studied. The most promising 
alternative line involved turning the 
highway up Bixby Creek Canyon a few 
hundred feet to a _ shorter bridge 
crossing site, then, by means of a 900-ft. 
tunnel, cutting through the ridge be- 








468 


tween Bixby and Rocky Creek and 
crossing the latter by a culvert under 
a high fill. The reasons for choosing 
the present line with its more expensive 
bridge construction and somewhat 
higher estimated total cost were: (1) 
better alignment, (2) more scenic loca- 
tion, (3) avoidance of a long dark tun- 
nel with no convenient means of provid- 
ing lighting, and (4) uncertainty in the 
cost of constructing and maintaining a 
tunnel through badly broken and faulted 
formation. 

After the selection of the site came 
the choice of the most economical and 
suitable structure, with consideration of 
a concrete arch and some form of long- 
span steel structure of either arch or 
cantilever type. A steel structure built 
out from each bank as a cantilever 
would have an advantage over a con- 
crete arch erected upon falsework be- 
cause of freedom from danger of being 
wrecked by the waves during a storm, 
but the hazard from the effect of high 
winds would probably be as great. It 
is probable that a steel structure could 
have been built at a slightly lower first 
cost than the concrete-arch type, but 
the annual cost during its expected life 


Fig. 2—Design features of arch and false- 
work for 320-ft. Bixby Creek Bridge on new 
Coast highway in California. 
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would have been considerably greater 
owing to the high cost of keeping the 
steel painted. 

A third plan was to design a struc- 
ture having steel-arch ribs that could 
be erected without the use of falsework 
and later be incased in concrete, using 
forms supported from the steel rib 
itself. Such a structure was actually 
designed and bids were secured in com- 
petition with a reinforced-concrete arch 
erected upon falsework in the usual 
manner, but the latter structure was 
found to be cheaper. The low bid for 
the steel-arch rib design was 8 per cent 
higher than the low bid for the false- 
work type of construction shown in the 
accompanying table. 

A complete preliminary investigation 
of the foundations was not made, since 
a thorough prospecting of all the foot- 
ings would cost about as much as 
their complete excavation. Sufficient 
information, however, was obtained to 
determine the probable average depth 
of footings and to assure the dimen- 
sions of the arch span. Actual ex- 
cavation for the footings averaged about 
the same as estimated, but it was found 
advisable to do extra work on flattening 
and removing the slopes above the arch 
abutments, since the material showed 


Sy" 6spans @40* 240° 


Fig. 3—Approach girder spans also required 
high falsework and long columns. All 
spans are 40 ft., and there are three at one 
end and six at the other end of the arch. 


cracks and signs of slipping after the 
original formation had been disturbe 
by the excavation. 


Final design 


The design provides an open spandr:! 
arch of 330-ft. span between pilaster- 
at the roadway level, with three 40-it 
girder approach spans at the south anc 
six similar spans at the north. Th: 
pilasters are 12 ft. wide at roadway 
level, making a total length of 714 it 
measured along the center line of the 
bridge. Both approaches are on curves 
of 500-ft. radius, and the intervening 
tangent extends over most of the central 
arch span. 

The 320-ft. arch has a rise ratio oi 
0.375 and consists of two ribs 5 ft. 
thick at the crown and 8 ft. 9 in. thick 
at the spring line. Each rib is 4 ft 
6 in. wide, and cross-struts are provide: 
at each column point. The amount 
of reinforcement is 1.15 per cent at 
the crown, and the two ribs contain 
858.6 cu.yd. of concrete, including struts 
and column bases. The superstructure 
consists of standard 30-ft. girder spans 
supported on columns that are split for 
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Fig. 4—Spectacular trestle-type timber false- 

work was erected in two months. Bents 

were framed and set by cableway (left) at 

a rate of twelve per day. Maximum spread 

of the batter posts was 70 ft. (right), and 
no guys were used. 


part of their length near the top to take 
care of deck expansion. 

Concrete in the deck, including curb, 
is about 1.5 cu.yd. per linear foot of 
span, and the columns add about 
0.5 cu.yd. per linear foot. The arch 
abutments contain 2,216 cu.yd. of con- 
crete, and the hollow piers that rest on 
them and provide architectural treat- 
ment and lateral stiffness at the highest 
point of the superstructure contain 
1,894 cu.yd. The appraches are stand- 
ard 40-ft. reinforced-concrete girder 
spans and have no unusual features ex- 
cept possibly the high columns and 
falsework required near the arch span 
(Fig. 3). 

The maximum footing pressure under 
the arch abutments is 11 tons per sq.ft., 
which is conservative for the type of 
supporting rock. Maximum pressure 
on the column footings resting on rock 
or compacted gravel is only 4.5 tons 
per sq.ft. 

Contract was awarded to the low 
bidder on Aug. 13, 1931, and concrete 
placing started Nov. 4. Because of the 
lateness in the season the contractor 
chose to postpone erection of the arch 
centering until spring after most of the 
danger from high winds had passed. 
The pouring of the key sections of the 
arch ribs was completed on June 26, 
1932, and the structure was dedicated 
on Nov. 27. 

The nearest railroad point was at 
Monterey, 21 miles away, and until the 
structure was nearly completed all lum- 
ber and cement was trucked over a 
one-way road with numerous hairpin 
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Fig. 5—Ready for arch concrete. The false- 

work was 240 ft. high above the stream, 

and the rib concrete caused 5/16-in. settle- 

ment due to crushing at the joints and 11/2 
in. from elastic deformation. 


turns. Aggregate was obtained from 
a screening plant set up on the Big Sur 
River about 8 miles south of the site. 
The framing yard and camp were 
located at the north side of the canyon, 
and the concrete plant was set up on 
the other side, nearer the aggregate 
supply. Handling of forms, falsework 
material and concrete material was done 
by cableway. 

Aggregate trucks discharged directly 
into bunkers, which fed batchers (sub- 
sequently equipped with weighing 
devices) emptying through steel hopper 
directly into a l-yd. mixer. The mixer 
discharged into bottom-dump buckets 
that were transported by the cableway 
to hoppers on the forms, from which 
short chutes led to the place of deposit. 

A fixed quantity of cement per cubic 
yard for each class of concrete was 
specified (see table). The raw aggre- 
gate material contained many large-size 
boulders that were crushed to conform 
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FINAL QUANTITIES AND COST FIGURES 
Bid 
Price 
$2.60 
39.00 


Quantity, 

Cu. Yd. 
4724.56 
856.36 


Cost 
$12,283.86 
33,398.04 


Item 


Structure excavation 

Class A (6 sacks/yd.) 
(Arch ribs) 

Class A.. ‘ 
(Exclusing arch ribs) 

Class F (7 sacks/yd.) 
(colums) 

Class E (9 sacks/yd.) 
(Handrail) 

Rubble masonry 
(Retaining walls) 
Miscellaneous items. 
Class B (5 sacks/yd.) 

(Arch abutments) 
Reinforcing steel, lb 


3069.58 20.10 61,698.56 


428.07 22.24 9,520.28 
54.69 


732.77 


54.00 2,953.26 


9.00 6,594.93 


1,225.00 


19.00 42,111.79 


047 


2216.41 
619,912.00 26,656.22 


$196,441.94 
3,419.32 


Subtotal contract items... 
Extra work-stripping slopes. . 


Total cost... . $199,861 2 
to the specified maximum. This added 
about 50 per cent of crushed material 
to the coarse aggregates. Sand was of 
good quality but was somewhat coarse 
in grading and no cheap source of fine 
sand was available. As a result rather 
harsh working concrete was obtained 
at times but was later remedied to a 
great extent by the use of plastic, early- 
hardening cement at no increase in 
cost. This cement is finely ground and 
has a specific gravity about 0.95 that 


of standard cement. The greater bulk 
furnished for the same weight as stand- 
ard cement, and the better grading of 
its particles accounted for the increased 
plasticity. Another important advantage 
in the use of this cement with the avail- 
able aggregate was the absence of free 
water. The water-cement ratio was 
kept below 0.80, the mix being made 
as dry as possible consistent with the 
conditions under which it had to be 
placed. 


Falsework 


The outstanding feature in the con- 
struction of the Bixby Creek arch was 
the use of trestle-type centering for 
such a high span. According to esti- 
mates made by the contractor, compar- 
ing timber centering with the use of 
steel-truss sections set by a high line 
and fitted together as an arch support- 
ing the forms for the concrete ribs, the 
steel centering would have to be used 
for about four similar spans before it 
would be as economical as the timber. 

Footings for the falsework posts 
under the approach spans were of con- 
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crete averaging about 2 ft. square and 
18 in, thick. They were poured against 
solid rock or a gravelly hardpan. The 
load per square foot on the footings did 
not exceed 3.5 tons. The falsework 
timber for the approach spans was 
Douglas fir of good quality shipped 
direct from the Northwest. Posts were 
10x10-in. timbers spaced 17 ft. c. to c.; 
4x16-in. stringers and 10x10-in. caps 
were used. The bracing was of 2x10-in. 
plank securely bolted to the posts by 
g-in. bolts. Use of this large-size ma- 
terial enabled the contractor to re-use 
it in the arch centering. The deflection 
allowance in the 40-ft. girder spans 
was 14 in. Camber remaining in the 
girders was about 3 in. 

The arch centering for this bridge is 
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Fig. 6—Record of settlement at highest bent 
of falsework. 


probably the highest timber falsework 
used in bridge construction in the state. 
The height of 240 ft. above footings 
and the load of the concrete made the 
foundation problem one of major im- 
portance. Suitable rock for the foot- 
ings was available on the slopes. Tests 
indicated rock and boulders in the creek 
bottom, and the contractor’s decision 
Was to excavate open holes to suitable 
material. Pile support was considered, 
but the contractor decided against this 
method because of the possibility of 
striking boulders. 

Most of the footings were taken 
down to gravel and boulders for a 
maximum depth of 8 ft. A few were 
stopped short of this stratum on ac- 
count of the depth, but the material 
was solid and considered to have suffi- 
cient lateral restraint to support the 
load. The thickness of the footings 
varied, and footings that could not be 
pumped dry were tremied. Those on 
rock were about 18 in. thick, and those 
on the gravel and boulders in the creek 
bottom were 2} ft. or more. The load 
on the footings in the creek bottom 
was less than 1.25 tons per sq.ft. 


At the maximum section, 240 ft. 
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high, the falsework bent consisted of 
two 10x10-in. vertical posts 18 ft. apart 
and two 10x10-in. batter posts, with a 
total base spread of 70 ft. The batter 
posts were carried to within three 
stories of the top, and the remaining 
section (50 ft. maximum) consisted of 
the two-post bent. Construction fea- 
tures of the highest bent are shown in 
Fig. 2. No guy lines were used, and 
the centering was remarkably free from 
sway. 

The bents for each story were 
framed on the top of the story just 
completed. They were picked up by the 
high line and set into place (Fig. 4). 
An average of twelve bents was set 
in a day when the supply of timber was 
sufficient. Two months was required to 
put up the falsework. A novel feature 
of the centering was the construction 
of the horizontal struts that were built 
up as H-sections with the webs butting 
the 10x10-in. posts and the flanges but- 
ting the corresponding strut members 
on either side of the post. Above the 
springline 3x12-in. planks formed the 
flanges and a 3x10-in. was used as the 
web of the section. Smaller-size ma- 
terial was used below the springline 
and in the make-up of the traverse 
struts. 

All the posts were butt-fitted, except 
where the batter posts ended. At this 
level the cap was carried over all four 
posts and an oak bearing block was 
placed on top of the cap to increase 
the bearing area. Particular care was 
exercised in fitting these posts. No 
shimming was necessary at any joint. 
The maximum unit bearing pressure 
perpendicular to the grain was 470 Ib. 
per sq.in. which occurred only under 
the upper cap of the two post bent. A 
good grade of Douglas fir lumber was 
used, and the average settlement was 
roughly Ys in. per joint. 

A series of observations was taken 
on the cap of the highest bent to note 
the settlement as the pouring of the 
ribs progressed. To determine the 
amount of settlement in the footings, 
brass tacks were set in all the plumb 
posts in the creek bottom as soon as the 
first story was up. Readings were also 
taken on these during erection of the 
falsework and when pouring was in 
progress. These settlement data are 
shown in Fig. 6. It will be noted that 
the east footing of the bent settled 4 in. 
by the time the falsework was com- 
pleted. Maximum settlement of this 
footing was } in. Readings on the cap 
taken immediately before and after the 
crown pour showed that the bent settled 
1 in. and that an additional 4 in. of 
settlement occurred during the night. 
The maximum settlement below the cap 
was 148% in., of which 3 in. was due to 
footing settlement. When the wedges 
were released readings showed that the 
cap had risen 14 in., which indicated 
that Ys in. was due to crushing of the 
joints and 14 in. was due to elastic 
deformation. 





Observation points were placed on 
the concrete as soon as the arch ribs 
were poured and readings were taken 


-during erection of the superstructure 


forms, pouring of the columns and 
pouring of the deck system. A change 
of elevation of 4 in. was noted during 
the day due to variations in tempera- 
ture. The final reading was taken 75 
days after the initial one with full dead 
load of the arch and deck system acting. 
This final reading on the ribs showed 
that a 4-in. settlement had occurred 
caused by cooling shrinkage in the con- 
crete and rib shortening under load. 
The Bixby Creek Bridge was built by 
the California division of highways 
under the general direction of C. H. 
Purcell, state highway engineer. F. W. 
Panhorst, acting bridge engineer, was 
in charge of the work, with the writer 
as supervising construction and I. O. 
Jahlstrom as resident engineer. The 
contract was carried out by the Ward 
Engineering Co., San Francisco, with 
E. C. Panton general superintendent. 





Prevention of Dry Rot 
in Buildings 


It is much easier to prevent decay in 
buildings than it is to eliminate the de- 
cay due to dry rot after it is once 
started, according to C. Audrey Rich- 
ards, pathologist, U. S. Division oi 
Forest Pathology. There is only one 
general rule to remember: control the 
moisture content of the wood or, if the 
conditions of use are such that the mois- 
ture content cannot be controlled, use 
wood treated with a suitable preserva- 
tive. 

In the construction of new buildings 
the following precautions have been out- 
lined by Mr. Richards in order that 
decay of buildings may be prevented: 
(1) build on a well-drained site; (2) 
secure well-seasoned lumber from a 
yard where rot in foundations and 
lumber piles is not tolerated, rejecting 
any material that is suspected of con- 
taining incipient decay; (3) do not 
allow the selected material to lie on the 
ground after it has been delivered on 
the job; (4) untreated lumber should 
not be allowed t» come in contact with 
the soil or with foundations or wal! 
that are liable to be damp, and should 
not be embedded in concrete or masonry 
without leaving ventilation around the 
ends of the timbers: (5) wood floor- 
ing should never he laid directly on the 
soil or on concrete unless it has been 
chemically preserved; (6) ample ven- 
tilation should be provided so that free 
circulation of air around the wood will 
keep the wood dry. 

These precautions were given by Mr. 
Richards in a paper before the recent 
meeting of the American Wood Pre- 
servers Association. The U. S. Divi- 


sion of Forest Pathology is maintained 
in cooperation with the Forest Prod- 
ucts Laboratory at Madison, Wis. 
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Pavement Base Strengthened 
to Keep Horizontal Plane 


Concrete base on unstabilized subgrade designed 
to preserve level and elevation of bituminous surfac- 
ing in case of possible cracking or joint movement 


By H. F. Clemmer 


Engineer of Tests, District of Columbia, 
Washington, D. C. 


Tae HIGHWAY DEPART- 
MENT of the District of Colum- 
bia recently constructed a section 

of pavement of sheet asphalt on concrete 

base, amounting to about 25,000 sq.yd. 

The pavement carries a_ considerable 
amount of heavy traffic, and it was 
therefore necessary to adopt a high-type 
rigid design. The bituminous surface 
was desired to conform with the rest of 
the street. 

A portion of the roadway was new 
location consisting of both cut and fill, 
and the rest was over two old fills, one 
in rather unstable condition. 

Consideration of the non-uniformity 
of the foundation quite definitely in- 
dicated that failures of the base concrete 
would probably occur at the junctures 
of these different subgrade conditions 
unless special provision was made to 
strengthen the slab. It was therefore 
important to design carefully and to 
construct this pavement base so that the 
slab would be maintained in a horizonal 
alignment, regardless of possible crack- 
ing causing separation of the concrete, 
and strengthened so as not to allow the 
development of free corners. 

The paved roadway is 60 ft. wide. 
In order to facilitate the handling of 
traffic and not to necessitate closing the 
street, the pavement was designed and 
constructed in two widths of about 
30 ft. each, a keyway being formed at 
their juncture to assist in maintaining 
a horizontal surface. 

In the center of the 60-ft. roadway 
and integral with one slab is a white 
concrete header and traffic marker, 6 in. 
wide, 24 in. above the base concrete and 
about flush with the top of the sheet- 
asphalt wearing surface. 

The curb and gutter were integral but 
separate from the hase slab. This curb 
and gutter section was, however, tied 
in with the slab by means of 4-in. tie- 
bars, 3 ft. long and spaced each 24 ft. 

As stated previously, it was believed 
that failure of the base concrete would 
occur at the juncture of the variations 
of subgrade conditions. The construc- 
tion of a properly designed joint at 
these places only, to insure structural 
strength, would permit free movement 
of the concrete slab at these joints, and 
during periods of contraction of the 
concrete if would probably cause the 


development of a crack of considerable 
width in. the bituminous surface. To 
guard against the development of 
cracks due to shrinkage during setting 
of the concrete, which, due to the free 
movement of the slab, would cause 
weakening of the pavement section, and 
to reduce the movement due to tempera- 
ture variations at any joint to such a 
minimum that it was believed the bitu- 
minous wearing surface would not be 
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Details of pavement base designed to keep 
horizontal plane and resist cracking at junc- 
tions where subgrade conditions change. 






disturbed, it was considered necessary 
to install joints at close intervals. 

The specifications of the District of 
Columbia highway department for 
concrete pavements require the installa- 
tion of expansion joints spaced each 
40 ft., so as to relieve internal stresses 
that may be caused by confining the 
concrete during the periods of expan- 
sion and to control cracking due to 
shrinkage during setting, and contrac- 
tion due to temperature changes. 

This design had not previously been 
used in pavement bases, but it was 
deemed advisable to follow the concrete 
pavement specifications for this project; 
and further to reduce the movement at 
the joints, contraction joints, formed 
by the installation of a metal strip 
placed the entire width of the slab, were 
constructed at mid-distance between the 
expansion joints. It is believed that 
this spacing or joints insures against 
any transverse cracking that might 
otherwise occur due to shrinkage during 
setting or to stresses set up by contrac- 
tion due to rapidly lowering temper- 
atures. 

By the installation of the expansion 
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Joint Metal J wry, 24 sheet asphalt 
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and contraction joints it was possible 
to design and construct the slab against 
weak places, such as might result if 
cracks occurred at random, leaving free 
edges and corners. 

This department has been using the 
metal air-cushion joint during the past 
two years for concrete-pavement ex- 
pansion-joint installation, and due to 
their satisfactory service some con- 
sideration was given to their use in 
pavement bases. It is believed that this 
type of joint will prove particularly 
satisfactory for this purpose. Other 
types of joint material which are new 
in design and which are believed would 
prove satisfactory under such conditions 
are the cork and rubber joint materials. 
Data would indicate that joints con- 
structed of any of the materials, metal 
air-cushion, cork or rubber would not 
extrude under compression sufficiently 
to cause excessive pushing up of the 
surface material. 
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In a further effort to reduce the 
movement of the concrete base, a mini- 
mum cement content was used. It was 
considered that as the amount of ex- 
pansion and contraction is dependent on 
the unit cement content of the concrete, 
and that as it has been shown that the 
bituminous surface offers considerable 
protection to the concrete, and that the 
climatic conditions are not severe for 
the District of Columbia, this cement 
factor could be safelv reduced from 
1.6 bbl. per cubic yard of concrete, 
which is required for concrete pave- 
ments to insure durability, to 1.04 bbl. 
per cubic yard of concrete. 

Dowel bars of }-in.-diameter steel 
rods, 4 ft. long, are spaced each 2 ft. 
across both the expansion and contrac- 
tion joints. These bars were painted 
with red lead to protect the steel against 
corrosion at the joint, greased on one 
end to break the bond with the concrete, 
and properly nosed to allow free move- 
ment of the concrete. It is believed 
that the use of these bars, when prop- 
erly installed, is an important factor in 
preventing vertical displacement of ad- 
joining slabs and in transferring loads 
across the joint, thereby strengthening 
the pavement slab. 











472 


It has been established that for con- 
crete pavement more than 20 ft. wide 
it is advisable to construct a center 
longitudinal joint so as to control the 
cracking that tests and service have 
shown could be expected to occur. 
However, it was decided to install mesh 
reinforcing of such weight (60 Ib. per 
100 sq.ft.) as would hold the concrete 
intact if such longitudinal cracks should 
occur. The longitudinal and transverse 
wires were of equal diameter. 

This design divided the pavement into 
slabs 20 ft. long and 30 ft. wide. Both 
edges were thickened to 11 in., 2 in. 
greater depth than the center thick- 
ness. The outside edge is further 
strengthened by the curb and gutter sec- 
tion, and the inside edge by keying into 
the adjoining concrete section. The 
thickness of slab was determined from 
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in the design of concrete pavements. 
That this formula is satisfactory for 
use in base design was shown by the 
results of the Bates road tests. The re- 
sults of these tests show all pavements 
of rigid-type design are dependent for 
structural strength upon the strength of 
the concrete slab or base, the surface 
covering serving only as a wearing 
course and as a protection to the base 
against climatic changes. 

The small V-section at the top of the 
air-cushion joint was poured with a 
filler made of rubber and rosin. It is 
believed a bituminous filler would work 
up into the asphalt surface but that the 
rubber-resin compound would not affect 
the surface composition. 

This roadway is being watched very 
closely to study the value of the applica- 
tion of this design theory and if pos- 


* 3w i i _ 
the corner design formula § == — used sible to determine 7 standard of con 
d° struction for specification. 
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Winter Paving Provided 
Work in Ohio Village 


Winter paving in Ohio town started three supplementary 
operations, with payrolls in addition to its own, and 
positively demonstrated that simple precautions and 
high-early-strength concrete can whip the frost hazard 


By Luke Brannon 


Resident Division Deputy Director. 
State Dept. of Highways, Middletown, Ohio 


AST FALL the main street of 
[L Wyoming, Ohio, was 1} miles of 
worn-out village pavement in the 
excellent concrete main road between 
Cincinnati and Hamilton. The village 
wanted a new pavement. As the street 
was also a state and a federal road, ar- 
rangement was made to pave it with 
concrete and divide the cost between 
state, county and village in the propor- 
tions of 50, 30 and 20. The width of 
the pavement, 52 ft. for 14 miles and 


41 ft. for 4 mile, made it too expensive 
for either body to assume full cost under 
their legal and financial limitations. 
The arrangement also was that the state 
highway department should plan the 
pavement and direct construction. 

The work was planned as a winter 
unemployment relief measure. The state 
share in the cost was taken from its 
allotment of federal emergency-relief 
money, and all conditions of the fed- 
eral emergency relief act were com- 
plied with as to employment, hand labor 


Boiler on skids, hauled behind paving 
mixer, supplied water to heat concrete 


for cold-weather paving. 





and hours of work. The work was let 
to contract, and construction was begun 
in October, 1932 As carried out, the 
outstanding features were the spread of 
employment and the methods employed 
in cold-weather concrete paving. 


Spread of employment 


Welfare relief labor was employed on 
the work at minimum wage rates of 
45c. an hour for unskilled and 673c. 
an hour for skilled labor. Employment 
of any laborer was limited to a 30-hour 
week, and the Bureau of Public Roads’ 
regulations for hand operations were ad- 
hered to. On the paving the records 
cover 23 men supervising, 82 truck 
drivers, 77 skilled and 478 unskilled 
laborers from Oct. 28, 1932, to Feb. 4, 
1933. They show 660 men employed at 
wages amounting to $11,281. To sup- 
ply the aggregates, two gravel pro- 
ducers employed 14 men for 24 to 27 
days at wages of $1,413. 

Coordinate operations were as fol- 
lows: The new paving required the 
village of Wyoming to relocate, replace 
and construct street and under-street 
structures at a cost of $972 for ma- 
terials and of $1,698 for labor. It also 
constructed a stormwater sewer to 
handle the road drainage at a cost of 
$8,012 for materials and $16,225 for 
labor. Lowering the gas main by the 
gas company cost $13,000 for materials 
and $14,700 for labor. All these coordi- 
nate operations were conducted as un- 
employment relief and utilized as much 
hand labor as possible. Together they 
paid out $32,623 in wages in a period 
of four months. 


Winter paving methods 


Removal of the old pavement and 
preparing the subgrade involved no 
unusual methods, and the paving con- 
crete conformed to standard state prac- 
tice. The special practices developed 
for winter operations were as follows: 

Aggregates were batched at the gravel 
plants 34 miles away from bins equipped 
with steam coils and were trucked to 
a 27-E mixer, passing a railroad siding 
where cement was added. The trucks 
were provided with batch partitions and 
with canvas tarpaulins to cover and pro- 
tect the cement. The mixer was placed 
on one-half of the old paved road along- 
side of and parallel with center steel 
forms. A steam boiler mounted on a 
sled was placed immediately in the rear 
of and cabled to the mixer, being moved 
forward with the mixer plant as the 
paving operations progressed. The 
water line from the fire hydrant led to 
the boiler and from the boiler to the 
mixer, so that hot water was available 
to assist in heating the concrete at such 
times as needed. Except for a few 
times, when outside temperatures rose, 


™ hot water was continuously used. 





The average temperature of concrete 
as laid on the subgrade ranged from 60 
to 65 deg., but at times it reached as 
high as 75 deg. 








To meet winter weather conditions 
and avoid delays in starting the concrete 
on mornings after a very cold night, 
the prepared subgrade for a reasonable 
distance ahead of the complete pavement 
slab was protected with a heavy cov- 
ering of straw. The following morning 
the straw was sprinkled with gasoline 
and burned, thereby thawing and re- 
moving any light frost and warming the 
forms so as to permit an early start. 

The concrete having been deposited 
and properly graded, the surface finish- 
ing was completed by a finishing ma- 
chine. This operation was immediately 
followed by a 12-ft. longitudinal float 
manipulated by two men from two 
bridges that spanned the pavement. 
Such a float is operated parallel with 
the center line; beginning at one side 
of the slab, it is pulled toward the other 
side with a wiping motion. The float 
erases any ridges at right angles to the 
direction of traffic, and is a most effi- 
cient tool for securing a smooth-riding 
surface. It consists of a plank from 
12 to 20 ft. long, stiffened with a rib 
along the top and provided with plow 
handles at each end. 

Following the longitudinal float, a 
finisher (with a 10-ft. straight edge to 
check the surface for smoothness and 
deviation) operated a long-handled float 
to remove irregularities, water and 
laitance. For final finish, a very rough 
folded strip of burlap, slid lightly over 
the surface, gave the pavement a gritty 
surface against skidding. 

To retain heat in the poured concrete, 
the pavement was covered with burlap 
and straw as soon at it had set hard 
enough not to become damaged by the 
weight of the covering. It is interest- 
ing to note that when a 60 deg. concrete 
was plac. 1 during atmospheric tem- 
perature of approximately 35 deg. and 
the slab was properly covered and pro- 
tected, a thermometer placed under the 
covering the next morning registered 
60 deg. when the outside temperature 
had dropped to 20 deg. or less during 
the night. 

The usual procedure for checking 
irregularities of surface is to remove 
the covering the following morning and 
to check with a bumpometer. In this 
instance it was decided to be more 
essential for the pavement to retain its 
heat, which assisted in the development 
of high-early strength, at the expense 
of surface grinding. 

The contractor, with the approval of 
the state highway officials, selected high- 
early-strength cement, and tests by the 
state testing laboratory, Columbus, Ohio, 
were made with such good results that 
the continued use of this particular 
brand of cement was sanctioned. 


Tests for future use 


This project being one of the largest 
paving contracts in the United States 
using high-early-strength cement, it was 
deemed advisable to make thorough and 
systematic tests for future reference. 
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The testing laboratory sent an engi- 
neer to supervise the making, curing 
and breaking of cylinders. Test breaks 
were made at 24, 48 and 72 hours, and 
at seven-day intervals. In conjunction 
with the tests on cylinders and beams, 
cores were taken at 24-, 48- and 72- 
hour intervals, the 24-hour cores being 
crushed locally, while the 48- and 72- 
hour cores were shipped to the labo- 


Heavy plank float pulled in a cross-street 
direction with a wiping motion removed 
finisher ridges. 


ratory at Columbus, Ohio. Coring 
proved an effective method of checking 
both the depth, quality and compressive 
strength of the pavement slab, espe- 
cially since the slab was constructed 
under and was then subjected to very 
severe weather and temperature 
conditions. 

The average compressive strengths 
of cores and 6x6x42-in. beams were as 
follows: 


Age, Hours Cores, Lb. Beams, Lb. 
24 1,716 235 
48 2,858 384 
72 3,760 534 
7 days 4,630 750 


The slump tests taken in conjunction 
with the sample compression cylinders 
showed slumps ranging from 1} to 24 
in. This range of slump was due to 
variation in the moisture of the batches. 
Test cylinders, 6x12 in., showed the 
following average compressive strengths : 


ES occ cc abadseeeteateb cea 3,576 Ib 
NEY n' x vnah Sek OG WES & 6 olde wee a. 
ones SH ERR WE aso bee nehes 4,916.” 


In enumerating the purposes for 
which high-early-strength cement was 
selected, the most noticeable results 
were: reduction of the curing period, 
elimination of detours at intersections, 
opening the pavement for traffic at a 
much earlier date, permitting property 
owners to use driveways in a shorter 
period, lessening the inconvenience to 
traffic and population served and en- 
abling the highway department to carry 
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out an emergency construction program, 
whereby employment was given to many 
of the unemployed in Hamilton County 
during the fall and winter months. 


Personnel 


The construction was carried out 
under the direction and supervision of 
Luke Brannon, division engineer, 
Robert Fisher, assistant division engi- 





neer, Walter E. Willard, resident engi- 
neer of Hamilton County, and Henry 
Nunlist, field engineer. These men are 
all state highway engineers. The De 
Salvo Construction Co., Cincinnati, 
Ohio, contractors, maintained a_ field 
ofice in Wyoming, the work being 
supervised by Russel De Salvo. 


——__—md-o- oo 


Wisconsin Sewerage Status 


Sewage from 118 out of 232 mu- 
nicipalities in Wisconsin is cared for 
through public sewerage systems. It is 
treated in 125 plants. Five new sys- 
tems and a number of treatment plants 
were installed in 1932. Janesville, Fort 
Atkinson and Edgerton are having 
plans prepared on intercepters and 
treatment works. Jefferson has secured 
plans. These developments are part of 
the Rock River clean-up program. 
Altoona is having plans drawn, and 
Hartland expects to install a sewerage 
system that will include treatment 
works. The Green Bay Metropolitan 
Sewerage District has had the con- 
stitutionality of the district law affirmed 
by the state supreme court, and im- 
provements to abate the serious pollu- 
tion of the East and Fox rivers will 
be started in 1933. Further considera- 
tion will now be given to a metropolitan 
district covering the Fox River from 
Neenah to Kaukauna. Madison has 
such a district formed under the gen- 
eral law. The Milwaukee district is 
under a special law. 
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Long Beach Earthquake 
Emphasizes Known Facts 


Although teaching a few new lessons, the recent California 
earthquake largely substantiated existing knowledge and 
concentrated its damage on structures lacking unity 
and strength and the benefit of sound structural design 


By Walter L. Huber 


Consulting Engineer, 
San Francisco, Calif. 
which 


HE EARTHQUAKE 
damaged or destroyed many 


structures in the region of Long 
Beach, Compton and portions of Los 
Angeles on March 10, 1933, brings 
out a few new lessons, but more par- 
ticularly does it emphasize the lessons 
derived from other earthquakes. 

It is not surprising that practically 
all earthquake reports are to some ex- 
tent exaggerated. This is often wholly 
unintentional. The tendency is, how- 
ever, to describe or to photograph the 
abnormal which, in these instances, is 
the building or structure that has failed 
or has suffered perceptibly. Its neigh- 
bor next door, which may have been 
built in accordance with sound engi- 
neering principles and thereby escaped 
practically unharmed, gives the same 
appearance as it did last week or even 
last year and is therefore not the sub- 
ject of much interest at the moment, 
particularly to the lay observer or pho- 
tographer, Thus, a record is left which 
is more or less complete so far as 
damage is concerned, but very incom- 
plete in respect to the well-built struc- 
tures that were unharmed. 


Fig. 1—Substantial construction resisted 
the earthquake. The brick church and 
tower were little damaged except for the 
loss of a rear gable. The Willmore Hotel, 


beyond, was also of sound construction 
and suffered only slight damage. 





The performance of well-built build- 
ings of both steel and reinforced-con- 
crete construction, ranging in height 
up to some fifteen stories, is very re- 
assuring. Instances of these are shown 
in the illustrations of the Villa Riviera 
Apartments, the Security First Na- 
tional Bank Building and the Heartwell 
Building (ENR, March 23, 1933, p. 
378), which were, when photographed 
a few days after the earthquake, but 
little the worse for their experience. 
Many other examples could be cited. 

The condition of these buildings 
should be compared with those con- 
structed of ordinary light brick bearing 
walls supporting floor and roof joists. 
While buildings of the latter type are 
not dependable for resistance to earth- 
quake stresses, while they have fur- 
nished the most spectacular examples 
of complete wreckage, and while I do 
not advocate this type, I do not wish 
to leave the impression that their com- 
plete destruction was by any means 
general. There are many examples of 
strongly built masonry walls that sur- 
vived with little damage. An example 
is the church tower and facade shown 
in Fig, 1, although it should be noted 
that the corresponding brick gable in 
the rear wall of this church building 
fell. Other examples could be supplied 
in great numbers. 


Brick-wall failures 


The inability of many _brick-wall 
buildings to resist the stresses imposed 
by earthquakes lies in poor workmanship 
and improper materials. This point is 








well illustrated in Fig. 2, a view of a 
partly collapsed lodge building in 
Compton. Here is a 13-in. brick wall 
with pilasters upon which roof trusses 
are supported. Header courses are 
quite unknown; whole stories are laid 
up without them. Often mortar does 
not fill the vertical joints. To these 
conditions, so evident in the photo- 
graph, the reader needs only to add 
that the mortar itself is in most in- 
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Fig. 2—Poor bond of masonry revealed 


in a lodge building in Compton was 
typical of many buildings in the earth- 
quake area. 
stances a lime mortar with little 


adhesive quality, which can easily be 
powdered in the hand, and he will have 
a complete picture of the reasons for 
failure of these walls under earthquake 


Fig. 3— Uninjured reinforced-concrete 

tigid-frame construction in which the 

columns were heavy enough to resist the 
girder movements. 
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Fig. 4—Bad conditions at two Long Beach 

schools. Above, Alexander Hamilton 

School, where the tower and part of the 

second-story wall fell on exit stairs and 

walks. Below, John Muir School, where 
debris blocked the exits. 


stresses. In the design of these build- 
ings probably no thought was given to 
the resistance of lateral forces due to 
earthquake. The contrast between this 
masonry and that which I examined a 
few years ago at Charleston, S. C., and 
which had survived the Charleston 
earthquake of 1886, is marked indeed. 
Certainly the art of masonry construc- 
tion has deteriorated under the urge of 
competitive speculative building. The 
builders of the splendid masonry con- 
struction of early Charleston would be 
horrified at present-day practices. I 
would not, however, limit my criticism 
of present brick masonry construction 
to that of Los Angeles County. Similar 
construction is now found in practically 
every American city and only needs a 
catastrophe to expose it. 


Destruction of schools 


Unfortunately, the schools throughout 
the afflicted area were very generally 
constructed of inferior masonry bearing 
walls supporting long-span timber 
joists and roof trusses. The almost 
complete destruction of many of the 
school buildings is one of the outstand- 
ing developments. Had the earthquake 








Fig. 5—Brick parapets of Y.W.C.A. 

Building, stayed by a steel angle framed 

between the tops of the columns, remained 
intact. 


occurred during school hours the loss 
of life and injuries would have been 
appalling. It is to be hoped that from 
the lesson derived better construction 
of school buildings and places of public 
assembly will result. The public mem- 
ory is short, however, and is often 
dulled by false ideas of economy. The 
fault here lies with the administrative 
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officials who, knowingly or unknowingly, 
choose this type of construction for 
public buildings; it lies also with those 
who follow, it they do not actually 
direct, the program by preparing the 
plans; and with the builders who in 
many instances have been responsible 
for poor workmanship and improper 
materials. Again, these faults of school 
buildings are not peculiar to Los 
Angeles County—they are 
in other localities. 

After the Santa Barbara earthquake 
of 1925 a study of reiniorced-concrete- 
frame buildings disclosed many in- 
stances where concrete girders of long 
span proportioned for heavy bending 
moments were supported on compara- 
tively small columns designed only to 
resist the vertical loads ot low build- 
ings. The two members were con- 
structed monolithically. The stresses 
induced by the earthquake caused the 
heavy girders to rupture the lighter 
concrete columns. Instances of this 
kind are not so evident at Long Beach, 
although they may be disclosed in con- 
nection with some of the repairs. 

In the Y.W.C.A. Building certain 
long-span concrete girders were de- 
signed to act with their supporting 
columns as rigid frames (Fig. 3). Al- 
though subjected to some of the most 
violent effects of the shocks, this con- 
struction shows no damage whatever. 
The damage to this building, which has 
brick walls supported on a_ concrete 
frame, is limited to the displacement of 


very general 





certain bricks where a 4-in. layer is 
carried up past a concrete spandrel 
beam at the roof level and to certain 
other cracking of face bricks. It is of 
interest to note that on this building 
brick parapet walls were constructed 
by carrying the columns above the 
levels of certain roofs and decks and 
joining them by a 6x4x}-in. angle 
carried in the top of the brick walls. 
These parapets are intact, as may be 
seen in Fig. 5. 
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High Seismic Factors 
in Recent Earthquake 


Rough calculations on damaged tension mem- 
bers in some structures indicate possible 


horizontal acceleration of 0.2 


By L. H. Nishkian 


Consulting Engineer, San Francisco, Calif. 


IMMEDIATELY after the Long Beach earth- 
quake of March 10, O. C. Struthers, Pacific 
Coast manager of the Raymond Concrete 
Pile Co., made a survey of some of the 
wrecked structures and later asked L. H. 
Nishkian, consulting engineer, San Fran- 
cisco, to supplement his observations and 
prepare a report on the action of pile foun- 
dations. Mr. Nishkian, after a visit to the 
earthquake area, prepared the report, which 
not only covered foundations but contained 
some interesting conclusions concerning the 
probable acceleration of the earthquake. 
By calculating the force required to cause 
the damage to some X-bracing members in 
several different structures, he concluded 
that seismic factors of 20 to 25 per cent 
must have been present. The conclusion is 
particularly interesting in view of the rela- 
tively high accelerations recorded by the 
strong-motion accelerographs of the Coast 
and Geodetic Survey, as reported in these 
pages last week. The following information 
represents Mr. Nishkian’s report except for 
some of his more general comments and 
for those portions of it referring to facts 
already recorded in our issues of March 16 
and March 23. —EDITOR. 


UDGING from the damage done 
and the extent of the seriously 
damaged zone, the Long Beach 


earthquake was of less severity than the 
San Francisco shock sf 1906 and, per- 
haps, less than the Santa Barbara shock 
of 1925—probably about IX on the 
Rossi-Forel scale. From some indica- 
tions and the reports of those who felt 
it, the shock was quite severe initially, 
but of short duration. 


Pile foundations 


As was brought out in the Japanese 
earthquake at Tokyo, buildings on pile 
foundations showed remarkably better 
than similar buildings on other founda- 
tions. At Compton, probably the most 
heavily damaged zone, a_ two-story 
school building on piles suffered far less 
than a one-story adjoining unit not on 
piles. At South Gate there were two 
very similar 150,000-gal. steel water 
tanks on high steel towers about three 
blocks apart, one on poured-in-place con- 
crete footings tied together and resting 
on piles and the other on spread foot- 
ings. The tank on spread footings col- 
lapsed, while the one on piles, which 
was full of water at the time, stood up, 
although the X-bracing was stretched 
and some of the columns showed lateral 
deformation. The Kress building at 
Compton is a brick building on piles and 
was probably the least damaged in that 


district, the principal damage being 
some cracks in the rear wall. The 


Municipal Auditorium at Long Beach, 
a large monumental-type structure 


near the beach, carried on piles, ap- 


g or more 


peared to be in excellent condition, al- 
though the ground adjacent settled as 
much as a foot in some places. 

Two reasons appear to the writer for 
this good behavior of buildings on pile 
foundations. It is known that an earth- 
quake acts more severely at the surface 
than at some distance below, perhaps 
due to surface undulations in soft mate- 
rial. Piles probably protect a building 
from such undulation. Secondly, and 
perhaps the more important factor, is 
the bending that the piles can sustain, 
thus materially relieving the building 
from the full shock. In this respect 
piles are analogous to a flexible link be- 
tween the ground and the building 
proper. 


Probable seismic factors 


At Seal Beach, a few miles south of 
Long Beach, a large generating station 
has a concrete stack 300 ft. high, 32 ft. 
in diameter at the base and 24 ft. at 
the top. The stack rests on a heavy 
concrete slab supported on steel girders 
and eight steel columns that carry the 
load to a foundation about 75 ft. below, 
making a total height of about 375 it. 
from the ground or foundation level. 
The eight columns are arranged in 
groups of four. The upper 40 or 45 ft. 
in the north-south direction is X-braced 
two panels high, and the lower 30 ft. is 
braced by portal framing. Each mem- 
ber of the X-bracing consists of two 
angles 6x4xj in. These angles had gen- 
erally buckled, and the paint at the end 
gusset plates had wrinkled, indicating 
that the angles had been stressed nearly 
to their ultimate strength. A rough cal- 
culation of this stress and of the weights 
involved indicated a_ seismic factor 
(ratio of horizontal acceleration to ac- 
celeration due to gravity) of 15 to 20 
per cent. The anchor bolts at the base 
of the south steel columns had stretched 
or slipped about 4 in. in some cases. 
On the roof alongside the stack were 
several steel water tanks, of about 15,- 
000 gal. capacity, supported on vertical, 
X-braced steel columns. Two tank 
towers were two panels high, one tank 
tower was one panel high, and all tanks 
were full of water. The X-bracing con- 
sisted of l-in. round bars, not upset. 
Many of these bars in the upper panels 
were broken or excessively stretched 
where threaded. A rough calculation 
indicated a seismic factor of 20 to 25 
per cent, although this may have been 





higher, inasmuch as_ the 
failed at that point. 

The interesting observation to be 
made from the above is that in spite of 
this very high seismic factor the tanks 
and framing stood up. After the rods 
failed, the structure was flexible, and 
further damage was arrested. The 
column groups supporting the stack 
acted in a similar way. The lower 
seismic factor in the stack framing may 
be accounted for by the fact that the 
lower 30-ft. section was partially 
flexible and thus relieved the more rigid 
X-bracing above. However, there are 
too many factors involved to make this 
explanation of the behavior of the struc- 
ture entirely conclusive. 

In the tank that was one panel high, 
the rod on one side only failed, causing 
the four columns to twist. The collapse 
of some tanks elsewhere perhaps may 
be attributed to such an unsymmetrical 
failure of the X-bracing, raising the 
question as to whether some other type 
of bracing not subject to sudden 
failure might not have averted the 
collapse. 

The Armory Building at Long Beach 
is a reinforced-concrete structure that 
suffered only a few unimportant cracks. 
One large room about 65x85 fit. is 
spanned by steel roof trusses with plank 
decking. Two panels of this roof were 
X-braced in the planes of the top 
chords with 1-in. round rods, not upset. 
Some of the rods had pulled out the 
connections to the truss at the side 
walls. Failure involved the shearing 
value of one 3-in. rivet. A rough calcu- 
lation indicates a seismic factor of 25 
per cent or more. No further damages 
had resulted after the failure of the 
X-bracing. 

Many steel water tanks on high steel 
towers were still standing after the 
earthquake. In some cases the X-brac- 
ing rods had failed; in all others ob- 
served by the writer, the rods had been 
stretched and were sagging, the great- 
est sag being in all cases in the top 
panel immediately below the tank. This 
draws attention to the difference be- 
tween earthquake and wind stresses. It 
is quite simple to assume a horizontal 
force and to design the tower for that 
load, but earthquake stresses do not 
behave that way. The factor of time 
must be taken into consideration, either 
as the time required for the induced 
stresses to pass from point to point, or 
as expressed in the period of the 
structure. 

If the high seismic factors indicated 
above are verified, it would seem prac- 
tically impossible to design tall build- 
ings for such high lateral loads. How- 
ever, it is becoming increasingly evi- 
dent that other factors than the hori- 
zontal acceleration and the static resist- 
ance of the structure must be con- 
sidered. In addition to more accurate 
information on the seismic factor, 
broader knowledge of period, amplitude 
and direction of earthquake movements 
must be secured. 


X-bracing 
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Letters to the Editor 


Value of Reinforcement in 
Concrete Columns 


Sir—In a recent article (ENR, Sept. 
8, 1932, p. 277) T. Germundsson pointed 
out possibilities in reducing the size of 
columns through the use of heavy longi- 
tudinal reinforcement connected at 
floor levels by welded splices. Quite a 
different view was expressed by Dr.- 
Ing. M. Hajnal-Konyi (ENR, Feb. 23, 
1933, p. 257), who argued, by reference 
to the 1932 specifications of the Ger- 
man committee for reinforced concrete, 
that it would be economical to limit the 
longitudinal reinforcement to a small 
percentage and to use a large amount 
of hooping (65 per cent in one example 
that is cited). 

By the German formula the design 
load is evidently one-third the ultimate 
strength. The latter is expressed as 
equal to the combined strength of con- 
crete core section, the longitudinal steel 
at its yield-point stress, and the hoop- 
ing steel at its yield-point times an 
effectiveness factor, 2.5. Such an ex- 
pression has been generally verified, 
except that American tests have shown 
a value of 2.0 instead of 2.5; this value 
was for a length-diameter ratio of 7.5 
and would decrease rapidly as //d in- 
creased. With 1/d as great as 20, as 
permitted by the German ruling, I doubt 
if the effectiveness of the hooping is 
more than a small fraction of the 
value 2.0. 

The German ruling apparently neg- 
lects two pertinent features of column 
action: the deformation due to time 
yield and the gross deformation beyond 
the yield point of a column. (The col- 
umn yield point may be defined as the 
load at which the yield point of the 
vertical steel and the ultimate strength 
of the plain concrete in both core and 
shell are reached). Beyond this yield 
point the shell spalls off, the column 
shortens and bulges greatly, the hoop- 
ing finally receives stress and, by re- 
straining the concrete core, contributes 
strength to the column. The accom- 
panying shortening may be 4 to 3 in. 
in a story height. Opinions differ 
greatly on this question: How much 
of the column strength developed be- 
yond the yield point, and attended by 
gross deformations and spalling, should 
be permitted to receive major consid- 
eration in a design formula? The case 
is analogous to the margin of strength 
of structural steel beyond its yield point, 
where ductility rather than strength is 
of most value. 

Aside from contributing strength, the 
spiral reinforcement insures reliability 
of action and the ability to give warn- 
ing of and to produce a gradual failure 
(as contrasted with the sudden failure 
of tied columns). For this reason some 
premium may be placed on the use of 
piral reinforcement, and the writer 


believes that this should be accomplished 
not by the use of a “Considere-type” 
formula, expressing the last ounce of 
resistance that may be squeezed from 
the column, but by the judicious choice 
of the factor of safety. This was the 
method followed in the 1917 joint com- 
mittee report, wherein a flat 1 per cent 
of hooping was specified and recognized, 
not in the equations, but in the permis- 
sible stress on the concrete; it was also 
utilized in the recent report of the A.C.I. 
column committee 105, wherein certain 
spiral requirements are made but not 
recognized in design equations, except 
as reflected in the factor of safety used. 

As a_ specific example, consider 
Hajnal-Konyi’s proposal of a column of 
2,500-Ib. concrete, 24 in. square, with 
20-in. circular core, a vertical steel per- 
centage of 2.16 and a hooping per- 
centage of 6.48. A hooping percentage 
thrice the vertical is the maximum and 
economically the most favorable per- 
mitted by the German rulings. With 
the steel stresses cited in the letter, the 
ultimate strength of this column (on 
core area) should be 10,780 Ib. per 
sq.in., the design stress 3,590 Ib. per 
sq.in., and the yield point 5,280 Ib. per 
sq.in. While the ultimate factor of 
safety is 3, the factor based on yield 
point is only 1.47. If the column had 
been round instead of square, the yield 
point would have been 4,330 Ib. per 
sq.in. and the corresponding factor of 
safety 1.21. For these two columns a 
design load would produce _ initial 
stresses of 1,700 and 2,070 lb. per sq.in. 
in concrete (gross area) and 23,100 and 
28,200 Ib. per sq.in. in vertical steel. 
From recent data on time yield effects 
Wwe may estimate that a few months of 
sustained design loading would stress 
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the vertical steel beyond its yield point 
This need not impair the strength o1 
the column, unless the value of //d was 
high, but there would surely be an in- 
determinate and undesirable shortening 

Comprehensive studies of time yiel| 
show that its effects decrease as the 
amount of vertical steel is increased. 
This indicates that, to avoid undesir- 
able column shortening, the factor of 
safety should be increased when small 
amounts of vertical steel are used. Such 
a variable factor of safety is embodied 
in the 1924 joint committee formula for 
spiral columns and is perhaps the out- 
standing feature of that formula. 

The conflicting views of Germundsson 
and Hajnal-Konyi, advocating on the 
one hand a stiff elastic column with 
heavy vertical and nominal spiral rein- 
forcement, and on the other hand, a 
member that becomes highly com- 
pressible at loads not greatly above de- 
sign values due to the use of heavy 
spirals, are presented opportunely, since 
new formulas are now being considered 
which embody to some extent one or 
the other of these viewpoints. In my 
opinion the most economical design 
under the German ruling will produce 
a very unsatisfactory type of column. 

Regarding the calculations as to eco- 
nomical design, may I add that if the 
relative effectiveness of spirals is re- 
duced from 7.5 to 2.0, or less for slender 
columns; if steel of similar quality is 
used for both kinds of reinforcement, 
as is the case in much of American de- 
sign; and if the large extra cost of 
spirals is given consideration, a great 
deal of the oft-quoted economic advan- 
tage of spiral reinforcement vanishes. 
What remains must be weighed care- 
fully against the fundamental disad- 
vantages attending the use of heavy 
spiral reinforcement. F. E. RicHart. 


Urbana, Tl., Research Professor of 
March 17, 1933. Engineering Materials 
University of Illinois. 





Cross-Connection Experience in Wisconsin 


HE LAST typhoid epidemic in Wis- 

consin attributed to cross-connec- 
tions between safe and unsafe water- 
supply systems was in 1929. Later a 
state-wide program was developed by 
the state board of health to secure 
proper protection of such connections or 
their elimination. In the case of large 
auxiliary supplies employed for fire 
protection, double check valves of ap- 
proved design, equipped with drip cocks, 
gages and gate valves for testing, have 
been required, with monthly inspections 
by the waterworks and industrial-plant 
officials. In the cases of industries or 
commercial establishments desiring to 
use the public supply in addition to a 
private supply, elevated tanks have been 
used with the public supply entering at 
the top above the overflow line. Other- 
wise, protection is acconplished by 
swivel connection with elbows, unions 
and gate valves, by means of which the 
water from either the city ®@ystem or 


private source may be used but not both 
at once. Where the private supply is of 
good sanitary quality connections have 
been permitted only when arrangements 
are made for periodic analyses. 

At the end of 1932, according to the 
last quarterly progress report of Charles 
A. Halbert, state chief engineer, the 
status of cross-connections in the state 
was as follows: 122 out of 305 mu- 
nicipalities report that such connections 
exist, with a total of 341 connections. 
Inspection has been made of 336. Of 
the 189 non-potable cross-connected 
supplies reported, 97 received permits 
subject to proper maintenance, 79 were 
eliminated, and 13 were unsatisfactory 
at the last inspection. Of the 152 po- 
table cross-connected supplies, 107 were 
permitted subject to proper mainte- 
nances and safe analyses, 22 were elimi- 
nated, 12 have permission pending, 6 
were unsatisfactory, and 35 were held 
up pending inspection. 
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Strikin g at Technical Services 


EPORTS from many parts of the country tell of the 
reduction or wiping out of engineering services. 
In part they merely repeat what has become familiar 
during the past year or two, but they indicate that the 
movement to reduce technical services is now more ac- 
tive than ever. Governmental as well as corporate 
organizations are cutting technical services severely i 
their drive for expense reduction. Recent figures from 
a particular county, for example, show that nearly all of 
the reduction in county personnel is being made in the 
departments occupied with inspection, road maintenance 
and engineering, while newer and less essential depart- 
ments remain virtually untouched. The i injury that such 
discrimination does to the public service is intensified 
by the continued effort to reduce public-works construc- 
tion, most strongly so in the highway field. This latter 
effort is not honest, for the road tolls that are collected 
as a specific charge to pay for road improvement con- 
tinue to be collected but are diverted to other uses—a 
public fraud that is already beginning to develop the 
inevitable reaction. Yet, whether honest or dishonest, the 
movement calls for protest. It is producing further engi- 
neering unemployment at a time when the greatest re- 
sponsibility of public officials is to combat unemployment 
by creating useful wealth. 


A Time to Buy 


SPECIFIC instance of how the public can buy 
large values at low cost is found in the surveying 

and mapping operations of the government. The woe- 
ful incompleteness of the existing surveys isewell known, 
as is also the fact that public and private operations of 
many kinds are subjected to excessive costs and delay 
thereby. There is no room for doubt as to the need 
for concentrated attack on the survey problem, nor any 
question as to the economy of doing it at the unusually 
low costs that can be realized today. The paramount 
consideration, however, is what the work wall do against 
unemployment. C. H. Birdseye outlines this effect in 
the present issue, adding timely information to what was 
said in our issue of March 30, 1933, p. 417. He recalls 
how the progressive efforts of a group of public-spirited 
engineers last year resulted,in inaugurating much survey 
work and provided a large amount of employment. The 
same thing can be done in many other states, at small 
outlay. The water resources work of the Geological 
Survey has need for 15,000 man-months of essential 
work, another large item is available in land-classifica- 
tion surveys, and more men can be used to advantage 
in the work of the Coast Survey. Activity in all these 
operations has been curtailed, and further curtailment 
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is indicated. Instead they should be increased. Such in 
crease is a necessary part of the public-works prograi 
now under consideration, and engineers should not ove: 
look the fact in giving support to that program. 


Unknown Storm Dangers 


:. the destruction of the great airship “Akron” la: 
week, strangely like that of the “Shenandoah” eig! 
years ago, we have a new and tragic reminder of huma; 
ignorance. The limited knowledge of wind action th: 
suffices in bridge and building design, where large loa 
forces are involved, fails in the case of the extreme r 
quirements of a structure that must be lighter than ai: 
The present disaster therefore cannot be likened in it 
nature to a bridge or a building failure. Both th 
“Akron” and the “Shenandoah” were -wrecked in ai: 
currents that first made them uncontrollable, then pu: 
their controlling devices out of action, and, it appears 
finally destroyed the integrity of their framework; so fa 
as known neither involved a structural defect or a failu: 
of the framework to resist the forces for which it wa 
designed. The “Akron” was stronger than its pred 
cessor, and its pressure equalizing provisions were so fa 
superior that it should have been able to withstand t! 
rapid rising and falling that presumably overstressed tl 
“Shenandoah’s” frame; yet the ship was wrecked by win 
violence despite these precautions. It would seem tha: 
present metallurgical and aeronautical knowledge is nv 
sufficient to make such vessels able to survive all hazard- 
and that their safety depends on good fortune couple: 
with that farsighted judgment which enables one skippcr 
to weather a storm where another would be lost. Bu 
progress is certain, and the future will bring stronger 
airships if lighter-than-air construction is not wholl) 
abandoned. 


Reasonable Preparedness 


OUND recommendations for future building pro- 
cedure in Southern California are contained in the 
verdict of the coroner’s jury of construction expert: 
which reported on the Long Beach earthquake. Althoug! 
not differing from the conclusions that might have been 
reached by any other investigating group, the result 


will have greater weight because the public will bas: 


its opinions on the findings of this official body and -thu- 
establish a starting point for much of the coming perma 
nent reconstruction. The jury urged that Los Angele- 
County adopt the Pacific Coast Building Officials’ code ; 
it recommended that building design and construction be 
done only by registered structural engineers or license: 
architects who qualify as structural engineers, and | 
stated that all school buildings more than one story hig) 
should be of Class A construction in steel or reinforce: 
concrete. These specific recommendations are summe< 
up by a plea for reasonable preparedness. The wording 
of this general recommendation is as appropriate as its 
substance. Many persons have assumed that earthquake- 
resistant design is necessarily “unreasonable,” particu- 
larly in cost. The Japanese banks whose designs ar 


described in this issue had their cost increased only 10 
per cent by the provisions made against earthquakes, 
which ‘is ‘not an unreasonable charge for protection. 
These buildings incidentally exemplify the simple nature 


of some of the essential provisions, such as integration 0! 
foundation, frame and walls, the use of reinforced wall- 
and partitions and positive anchoring of face stone: 
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cornices and decorative attachments. A building is not 
a pile of elements but a unit, and it is wholly reasonable 


and absolutely necessary to consider it as such in any 


region known to be subject to earthquakes. If the Cali- 
fornia cities will follow a program of reasonable pre- 
paredness in building new structures and in strengthen- 
ing existing ones, earthquake damage can be limited to 
thousands instead of millions of dollars. And no one 
will be killed by falling walls and cornices. 


Frost Hazard Discounted 


HIO road construction, as described in this issue, 

besides indicating possibilities of off-season employ- 
ment, is a record of definite progress in concrete road- 
building in winter. True, the temperatures were not low 
compared with the seasonal frigidity of more northern 
zones, but they were lower than those that concrete road 
specifications commonly set as the limit for concreting. 
Very simple precautions served to check the frost hazard. 
Warm aggregates, heated mixing water and straw 
blanketing over the pavement slab accomplished the task, 
with the aid of a high-early-strength cement to reduce 
the period of danger from exposure. These preventives 
of frost damage naturally added to the cost, but the 
cost increment was outweighed by the advantage of 
carrying on construction without interference by the 
peak traffic of summer. Aside from its effectiveness in 
relieving local unemployment, the operation described 
has value in allaying the common fear of trouble from 
cold-weather concreting and therefore will assist in ex- 
tending the range of possibilities for winter roadbuilding. 


Better Concrete-Frame Desi gn , 


HE TIME has passed when a reinforced-concrete 

frame was considered practicable only for those 
buildings in which column spacing was uniform and in 
which, therefore, code coefficients for positive and nega- 
tive bending moments for the beams would apply. The 
change came about through increased knowledge of 
continuous-beam design, which showed that the use of 
moment coefficients was often uneconomical and some- 
times unsafe. At best, these coefficients were stop- 
gaps, devices to avoid what was regarded as tedious and 
unnecessary computation, while in their worst aspect 
they were merely substitutes for knowledge. An excel- 
lent example of a structure that benefited from modern 
concrete-design principles is the Flagg Court apartment 
building in Brooklyn, described in this issue. The de- 
signer, in this instance, had no choice in laying out an 
ideal frame from a design standpoint; the ideal set was 
convenience and economy for the tenant, and the de- 
signer’s job was to fit his frame to this ideal. He chose 
to base his design on the principles of the elastic theory, 
using only the fundamental equations for the relations 
between load, shear, moment and deflection. Moment 
coefficients were given no consideration. The resulting 
frame is slender but safe, since it utilizes the steel and 
concrete economically. Numerous other methods of the- 
oretical analysis might have been used—three-moment, 
slope deflection, conjugate points, influence lines—but, 
in any event, facts as they exist in a reinforced-concrete 
frame were faced. The moment coefficient is not obso- 
lete, for it often is a useful expedient ; but a higher order 
of design intelligence throughout the profession will 
relegate it to its proper place, and better concrete-frame 
design will result. 


Chemical Sewage Treatment 


HEMICAL treatment methods for the disposal of 

sewage have greatly attracted the interest of sani 
tary engineers and sewage-works operators within the 
past year or so. A truly remarkable development is this 
revival of interest in one of the oldest forms of sewage 
treatment. 

The use of a chemical coagulant to promote sedimenta- 
tion of sewage arose in England nearly seventy years 
ago and achieved its greatest popularity between 1880 
and 1890, wheu many chemical treatment plants were 
installed. It is remarkable to read the history of that 
early period and discover that practically every coagulant 
now being urged for use in sewage treatment was tried 
out. But it was found that large amounts of costly 
chemicals were required, quantities of sludge were pro- 
duced far beyond the ability of equipment then available 
to handle economically, and the treated effluent, though 
clear, too frequently began to putrefy shortly after leav- 
ing the plant. When the trickling filter became available 
for use, together with methods for the septic disposal 
of sludge, chemical precipitation fell into disuse. 

But the fact that chemical methods were tried out 
thoroughly many years ago and found wanting does not 
by any means demonstrate that failure is foredoomed 
for chemical methods today. Sewage treatment itself has 
made many advances during the years when chemical 
treatment was in disuse. Chemical and biological be- 
havior is far better understood and mechanical equip- 
ment of far greater capabilities is now available. The 
chemistry of coagulation has become a nearly exact sci- 
ence. Equipment far different from the bag filter presses 
of the older days is now capable of handling inoffensively 
and economically the sludge produced. 

Most important, however, is the possibility of using 
chemical processes as adjuncts to the established biologi- 
cal méthods, to the end that the combination will be 
capable of giving better results and greater economy 
than either process alone. Properly speaking, the two 
are not today in direct competition but are comple- 
mentary. Indeed, the most successful recent applica- 
tions of chemical methods have been made in conjunction 
with existing plants of the biological type. At Plainfield, 
N. J., for instance, the use of a chemical coagulant has 
resulted in greatly improved operation of a trickling 
filter plant. The use of lime in connection with sludge 
digestion has for some years been accorded a place in 
established operating practice. Chlorination for control 
of odors in an orthodox sewage plant has been used in 
a number of places with complete success. The use of 
chemicals represents a valuable new tool to the designer 
and operator of sewage plants. 

A study of the past history of chemical precipitation, 
however, makes available one lesson which cannot be 
safely ignored today. Sewage purification at that time 
was largely wrapped in mystery, and many chemical 
processes were expected to perform in a half-magical 
sort of way. The processes being promoted were con- 
sidered in the nature of panaceas, capable of solving all 
the sewage problems of that day. When they failed to 
live up to expectations, prejudice against them naturally 
followed. Today the limitations of chemical treatment 
methods are better known. Those now interested in 
promoting them will be well advised if they take the 
attitude of making available an additional process to a 
well-developed art, rather than that of attempting to sup- 
plant existing methods by one that will solve all problems. 
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NEWS OF THE WEEK 





Courts Disapprove 
Loan by R.F.C. 
to City of Ogden 


GDEN, Utah, has been prohibited by 

the state supreme court from accepting 
a loan of $745,000 from the Reconstruction 
Finance Corporation for additions and ex- 
tensions of its waterworks system and 
improvements to the pumping equipment, 
as was noted briefly in these pages last 
week. 


Findings of the court 


The court based its findings upon the con- 
clusion that under the special circumstances 
surrounding the use to be made of the 
money the issue of water revenue bonds 
for sale to the R.F.C. would constitute 
an issue of bonds in excess of the legal 
limit for the city. Judge Folland, who 
rendered the decision of the court, stated 


that the court did not believe that the 
“special fund doctrine” put forward by 
the city authorities in support of their 


view that the bonds issue should not be 
considered as an increment to the debt 
subject to statutory limitations applied to 
this case because the contemplated improve- 
ment would result in no increase in revenue 
to the city water department. City officials 
maintained that the special fund doctrine 
did apply because the water department 
was operated as a distinct unit with its 
revenues segregated for the payment 
of interest and amortization, the excess 
being turned over to the city for general 
purposes. The court held, however, that 
the doctrine only would apply where the 
loan was used to finance new facilities that 
would produce revenues adequate for bond 
interest and amortization or for extensions 
that would bring in enough new business to 
carry the additional cost involved. As 
it was not alleged that the new improve- 
ments would materially increase the rev- 
enues of the entire system or that the income 
from them can be segregated or estimated 
the court said, “It follows necessarily, 
therefore, that the burden on the general 
taxpayer will be increased to make up to 
the general fund the amount which for- 
merly went to the general fund, but now is 
to be impounded in the waterworks fund 
to meet the obligations of the water 
revenue bonds. Thus while tax revenues 
are not directly pledged to the payment of 
the water revenue bonds, the tax levy must 
be increased and such levy will be in- 
directly used to feed the special fund.” 

The court further cited the following 
quotation from the California Supreme 
Court, “We do not believe that the special 
fund doctrine was ever intended to be 
applied to a situation where the munic- 
ipality, directly or indirectly, is or may 
be compelled to feed the special fund from 
other revenues and in addition to those 
arising from the special improvement con- 
templated. Such a subterfuge, if sanctioned, 
would go far to effectively wipe out the 
purpose and intent of the constitutional 
provision.” 


Registration Fails in Washington 


A bill providing for the registration of 
engineers and land surveyors in the state 
of Washington, introduced during the 
recent session of the state legislature, 
failed to pass, due to the opposition of 
large corporations. 


ewansiimneete 
R. F. C. Bids on Seattle Bonds 


The Reconstruction Finance Corp. was 
the onlv bidder when the city of Seattle, 
Wash., offered $750,000 of city water 
bonds recently. The R.F.C. offered to 
take 5 per cent bonds at par. Its offer 
was in line with its agreement made 
several months ago to take $1,491,000 of 
water bonds. 

‘On the recommendation of the board of 
public works, Seattle will construct a new 
$600,000 pipe line in the Cedar River 
watershed by contract. The use of day 
labor in replacing the existing pipe line 
has been considered by the city. 


— 


New York License Law Changes 
Affect Use of Term Engineer 


Amendments to the engineer license law 
of New York State passed at the recent 
session of the legislature are designed to 
make it easier to obtain conviction for 
the misuse of the terms engineer and sur- 
veyor. As amended the law reads, “It shall 
be unlawful for any person to practice or 
to offer to practice professional engineer- 
ing or land surveying in this state or to 
use the title engineer or surveyor or any 
other title, sign, card or device in such 
manner as to tend to convey the impres- 
sion that such person is practicing pro- 
fessional engineering or land surveying or 
is a professional engineer or land sur- 
veyor, unless such person is duly licensed 
under the provisions of this article.” 
Previously the law had the qualifying 
adjectives professional and land surveyor 
before the terms engineer and surveyor. 

Another amendment relates to structures 


exempt from the provisions of the law. ° 


Previously the act exempted structures 
costing $10,000 or less. As amended the 
law exempts structures costing $10,000 or 
less and not exceeding 30,000 cu. ft. and 
alterations to any building or structure 
costing $10,000 or less which do not in- 
volve changes affecting the structural 
safety thereof. A similar provision has 
been included in the architect's law. 

In both the architect’s and engineer’s 
law, under the section relating to examina- 
tions of candidates where the law hereto- 
fore permitted the examining board to 
exempt graduates from schools registered 
by the state department of education as 
having satisfactory courses in architecture 
and engineering, an exception has been 
included as follows, “except the written 
examination to establish his competency to 
plan and structurally design and supervise 
the construction of buildings and similar 
structures.” 


Better Construction 
in Earthquake Zone 
Recommended by Jury 


RECOMMENDATION for the adop 

tion of a county building code for th: 
construction and repair of all buildings i: 
Los Angeles County and the opinion “tha: 
every masonry building of any height, an: 
every wood-frame building more than tw: 
stories high, be designed by either a license: 
architect or a registered structural enginee 
and that every skeleton frame building b: 
designed structurally by a registered struc 
tural engineer or a certified architect wh 
qualifies as a structural engineer” were out 
standing findings in the verdict of th 
coroner’s jury following the eight-day in 
quest over the deaths resulting from th: 
southern California earthquake of March 
10. The jury was composed of construc 
tion experts and the inquest deliberate: 
went beyond the mere determination of th: 
cause of the deaths in order to find th 
reasons for the loss of life and to develo; 
the possibility of providing more earth- 
quake-resistant construction, particularly for 
schools and other public buildings. 

The verdict of about 3,500 words sum- 
marized the general situation with respect 
to the recurrence of earthquakes, the defi- 
ciency in several types of present construc- 
tion and concluded with specific recommen- 
dations for building requirements in th: 
future. Much of the material in the verdict 
relating to faulty construction and to the 
relative amount of damage sustained b) 
various types of buildings has already been 
covered by the Engineering News-Recori 
reports in the issues of March 16 and 23: 
the more definite findings of the jury and 
some particularly pertinent quotations from 
the verdict follow: 


Character of the quake 


In respect to the earth movement, the 
verdict found it to be of “moderately strong 
intensity,” having an epicenter on the Ingle- 
wood fault in the ocean off Newport Beach 
with intensity greater along the fault line 
and gradually damping as the distance from 
the fault increased. Further, for equa! 
distances from the fault and the same type 
of building, the greatest damage was don 
on soft, alluvial soil and the least to those 
buildings on harder foundations. The earth- 
quake was not classed as a “great earth 
quake” and was not comparable to the San 
Francisco or Tokyo disasters but was con 
sidered comparable to the Santa Barbara 
earthquake of 1925. The concluding refer- 
ence to the earthquake pointed out th: 
possibility of future movements in the are: 
but stated that there was no merit in 
the predicting of shocks and no evidenc: 
existed as to any future extreme earthquak« 


Effect on buildings 


Referring to the effect of the earthquak 
and the lessons learned, the verdict point: 
out that wood-frame buildings general! 
suffered only minor damage but lacke:' 
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proper anchorage to foundations and had a 
narticular hazard in the danger from fall- 
ing chimneys. -“Buildings of reinforced 
conerete and steel-frame buildings suffered 
very little other than incidental damage, 
most of which could have been avoided by 
proper design.” 

“Masonry buildings were the principal 
sufferers and their failure occasioned the 
principal loss of life. Damage was mostly 
confined to those built with poor quality 
of lime mortar, inadequate bonding and 
anchoring, or of inferior workmanship, and 
built to designs which took no account of 
horizontal forces.” This conclusion in the 
verdict was further specifically directed to 
the wholesale damage sustained by school 
buildings in the area. 

“Parapet walls were conclusively shown 
to be the weakest and most dangerous ele- 
ment of buildings as constructed and this 
experience points to the positive necessity 
of elimination or so designing and building 
them, that they will stay in place under 
earthquake conditions... . It was an 
outstanding fact that the greatest hazard 
from falling material was at the entrances 
of the buildings and along the sidewalks; 
and since it is an almost irresistible impulse 
with many people to run out of a building 
during an earthquake, it is a fact that the 
places where people were most likely to be 
or to go were the most dangerous.” 

“If it were found that criminal responsi- 
bility could be proven against any individual 
or individuals, it would no doubt serve as a 
salutary warning to others in the future; 
but a far more vital need is to bring the 
entire public to a realization of the fact 
that general laxity and indifference to in- 
adequate building practices have existed in 
the past and to point out the importance of 
avoiding the continuance of such attitude 
as regards the future.” 


Preparedness urged 


The jury deprecated the idea of sup- 
pressing information on earthquake possi- 
bilities, favoring a program of reasonable 
preparedness and provisions for safety, 
which it concluded could be accomplished 
for a small additional cost. 

“None of the ordinances in any portion 
of the damaged area adequately provide 
protection against horizontal or other 
stresses produced by earthquake oscilla- 
tions. Stability of construction was often 
sacrificed for architectural effect or for 
purposes of utility or convenience, or with 
an eye to economy.” Further, the jury 
found that unincorporated areas were not 
covered by building ordinances and in many 
cases structures were neither properly de- 
signed nor inspected. 


Specific recommendations 


The verdict of the jury recommended 
that: 1. The uniform building code (de- 
veloped by the Pacific Coast Building Of- 
ficials Conference and now in use in scores 
of cities not only in California but a 
dozen other states) be immediately adopted 
as a legal code covering construction and, 
or repair of all buildings in Los Angeles 
County with an additional provision that a 
actor of 100 per cent against lateral forces 
€ required in construction of all fire walls, 
iowers, cornices, overhanging or projecting 
bjects and with the exception that the 
use Of lime mortar referred to in the code 

eliminated. 
_ 2. Repairs to structures damaged but not 
justifying demolition should be guided by 
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the principles and requirements of the 
Uniform Building Code. 

3. That every masonry building of any 
height, and every wood-frame building more 
than two stories high, be designed by 
either a licensed architect or a registered 
structural engineer and that every skeleton- 
frame building be designed structurally by 
a registered structural engineer or certified 
architect who qualifies as a structural engi- 
neer, and that the construction of every 
such building be supervised by a registered 
structural engineer or a licensed architect 
who qualifies as a structural engineer. 

4. State contractors’ license law should 
be strengthened to require still greater 
ability on the part of contractors. 
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5. School buildings of more than a single 
story in height should be built of class A 
type of construction exclusively 

In conclusion the jury recommended that 
there be a consolidation of all school build- 
ing affairs of the county in the office of 
a central organization. 


fe 


Loan Made for Small Waterworks 


The Reconstruction Finance Corp., on 
March 28, agreed to purchase $40,000 of 
waterworks debentures of the village of 
Hartland, Wis., the money to be used for 
the construction of a water supply system. 





PROPOSED R.F.C.-FINANCED HOUSING IN NEW YORK CITY 


The first units in Knickerbocker Village, 
the name given to the large-scale housing 
project on the lower east side of Man- 
hattan Island, New York, for which the 
R.F.C. has agreed to loan $8,075,000 at 
5 per cent, will cover a two block site 
containing 219,736 sq.ft. The site, located 
just south of the Manhattan Bridge, as 
shown in the upper view, is bounded by 
Catherine, Monroe, Market and Cherry 
streets and includes Hamilton St. which is 
to be vacated, if an agreement can be 
reached with the city. The site is now 
covered with some of the worst slum 
housing in the city. It is said that demoli- 
tion work will start May 1, preparatory to 
erecting the two 12-story garden apart- 
ment units, which will provide 6,030 rooms 


in 1,630 apartments. Each unit is a hollow 
square, as shown in the lower view, enclos- 
ing a court 131 ft. wide and 230 ft. long. 
Between the units is a play ground 100x 
350 ft. The buildings cover 43.8 per cent 
of the site. Fireproofed steel frame con- 
struction is understood to be contem- 
plated. According tc Fred F. French, 
president of Fred F. French Operators, Inc., 
who obtained the loan ‘'2,000 men will be 
engaged actually on the site, another 8,000 
in shops, foundrys, factories, mines, lum- 
ber camps, etc.”” The Fred F. French Co. 
will act as general contractor and will 
receive two-thirds of its fee in income 


debentures of Knickerbocker Village, Inc. 
Fred F. French Operators, Inc., will manage 
completed 


the property when 
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Contracts Let for Two Tunnels 
of Colorado River Aqueduct 


Contracts for two more tunnels of the 
Colorado River aqueduct were let by the 
Metropolitan Water District of Southern 
California on April 7. Contract for the 
Valverde tunnel, 7.1 miles long, went to 
the Dravo Contracting Co., Pittsburgh, at 
$3,548,658, and contract for the 1.1 mile 
3ernasconi tunnel was awarded to Hamil- 
ton & Gleason Co., Denver, at $412,055. 
Under these contracts the tunnels are to 
be built to full size, 15 ft. 3 in. internal 
diameter. Contract for the 12.7-mile San 
Jacinto tunnel was let two weeks ago. 


——*o____ 


New York Law Amended 
in Favor of Engineers 


The multiple dwelling law of the State 
of New York has been amended by a bill 
passed by both houses of the New York 
State legislature and now before the 
Governor for his approval which if ap- 
proved will place engineers on a par with 
architects in the preparation and filing 
of plans for all structures covered by the 
law. Section 300 of the original law was 
so worded as to permit only owners and 
architects to file such plans. Attempts to 
amend the law to eliminate this discrimina- 
tion, begun three years ago, have resulted 
in much controversy between the archi- 
tectural and engineering professions in New 
York State. Last year the architects agreed 
to offer no further objections to the pro- 
posed amendment and this year an amend- 
ment was introduced into the legislature 
by Senator Thomas C. Desmond, an engi- 
neer, with the endorsement of both pro- 
fessions. 


eicianiatf iceman 
Washin gton Notes 


By Paul Wooton 


Washington Correspondent 


Expeditious action ona public works pro- 
gram is forecast by President Roosevelt's 
determination to put more men to work. 
The administration has accepted the fact 
that any considerable volume of construc- 
tion work must be financed by bond issues, 
although the President’s plan will discard 
the self-liquidating principle that has re- 
stricted the operations of the Reconstruc- 
tion Finance Corporation to date in 
financing water works and other com- 
munity improvements. 

Perplexed by the question of amortiza- 
tion, the administration has not yet com- 
mitted itself to any definite scheme. It 
has been suggested for Mr. Roosevelt’s 
consideration that financing would be 
facilitated by offering for popular sub- 
scription construction bonds of small de- 
nomination but there has been no intima- 
tion that this method will be adopted. 

Senate leaders who have conferred with 
the President regard as impracticable the 
proposal to apply to the construction of 
useful works in local communities the 
federal-aid principle which has built most 
of the main highways out of 50-50 con- 
tributions by the federal and state govern- 
ments. The belief is that municipalities do 
not have sufficient funds to assure any 


appreciable amount of construction on such 
a basis 
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Contractor Upheld 
in Louisiana Suit 
Over Creosoted Piles 


HOUGH recognizing variation from 

creosoting specifications as causing 
subsequent failure of piling driven under 
sub-contract for P. Olivier & Son, Inc., 
general contractors for wharf unit No. 3 
of the Lake Charles (La.) Harbor and 
Terminal District, the Louisiana supreme 
court, in a decision reversing the trial 
court, has upheld the contention of the 
contracting firm that inspectors’ approval 
at the treating plant was final and pre- 
cluded inspection in place. 

The board of commissioners of the Lake 
Charles district, in 1931, received bids for 
the construction of the third addition to 
its wharf facilities, the contract being 
awarded to P. Olivier & Son, Inc., of 
Lake Charles, on a low bid of $444,000. 
Under the contract no sub-contractor was 
to be recognized and the creosoted ma- 
terial was to be given the full-cell treat- 
ment. The Robert W. Hunt Co. of 
Chicago, on June 23, 1931, was engaged 
to furnish inspection service on creosoted 
materials, treatment of which was to be 
effected by the American Creosote Works. 

After 2,473 creosoted piling of a total 
of approximately 3,600 had been driven 
the drawing away of sand and clay from 
around a piling disclosed pile failures, and 
subsequent examination revealed that a 
majority of the piles showed signs of 
brooming and disintegration. Driving was 
suspended. The board (Sept. 24, 1931) 
demanded of the contractor that all piling 
in each tenth bent be drawn, each defective 
pile to be at contractor’s expense and each 
good pile at the Board’s expense. This 
the contractor refused to do. On Oct. 28, 
the board rejected all creosoted material on 
hand and in place, ordering its replace- 
ment, which also was refused. On Nov. 
12 the board declared the contractor in 
default, taking over the work for com- 
pletion. The contracting firm brought suit 
for payment under contract, and secured 
a court writ tying up funds pending dis- 
position of the case. 


Inspection arrangements 


In arranging for inspection with the 
Hunt company, Elmer E. Shutts, the 
board’s engineer, asked for assignment of 
the company’s most experienced men, to 
be continuously on duty, and to make all 
reports on material and treatment to him 
personally; he also instructed them to 
notify the board immediately should any 
irregularities in treatment occur or should 
its representatives have any difficulties. 

The record shows, said the high court, 
that difficulty was encountered in getting 
some charges sufficiently dry, in accord 
with specifications, to satisfy the board’s 
inspectors. The use of compressed air 
was brought up by the plant and subse- 
quently applied with the knowledge and 
consent of the inspectors. A close record 
was kept by the plant showing the use of 
air, the quantities and duration of charge. 
This feature was not included in inspectors’ 
reports to Mr. Shutts who claimed he was 
ignorant of the use of air until trial of 
the suit. Mr. Shutts was furnished with 
a certificate of inspection by Hunt’s certi- 
fying that every stick of creosoted piling 






Bids Concluded on Big Contracts 
for San Francisco Bay Bridge 


With the receipt of bids on the San 
Francisco anchorage and the Yerba Buena 
Island crossing of the San Francisco- 
Oakland Bay bridge, opened on March 28 
and 29, bids on all the major items of the 
bridge had been received by the California 
Toll Bridge Authority. The low bidder on 
the anchorage was the Healy Tibbitts Con- 
struction Co. of San Francisco, $1,036,500, 
and the low bidder on the Yerba Buena Is- 
land crossing was the Clinton Construction 
Co. of San Francisco, $1,821,292. Other bids 
and details of the bidding are given on 
p. 486 of this issue. 

Other contracts for work on the bridge 
to be called for in the future are as fol- 
lows: 

(To be financed with R.F.C. funds) 
Demolition, San Francisco 


SOG. Guek Cnr eds fences ce $75,000 
San Francisco section.......... 950,000 
Substructure, girder spans on 

oT ae MS ey oe 200,000 
Move buildings on Yerba Buena 

TE ti are hike ch 4s pia een 50,000 
Lightweight concrete aggregate. . 80,000 
Administration and toll buildings. 350,000 
en eer ae 350,000 
WHEE CANOE. iv coe dc cscuces 250,000 
Operating equipment........... 350,000 
Final field painting............. 500,000 

WGN, -n6G VAs s Keck een Cues 3,155,000 
(To be Financed With State Highway) 

. Funds) 
ey a err $100,000 
Demolition, San Francisco 

WIIG eiiosscy Fes bea eecoy és 25,000 
San Francisco approach....... 675,000 
Mole construction and waterfront 

RIN a <Svtsiec cies Cedss v aN 1,200,000 
Bast-Bay viaducts............. 1,000,000 
Southern Pacific underpass...... 160,000 
Paving East-Bay streets........ 780,000 

UH OURE  b.¢ 60 0 00.i Ceewinawnd 3,940,000 
GL. DEE CS tks ae cohen decue 7,095,000 





and lumber described therein and con- 
signed to the building site had been in- 
spected according to instruction and, based 
on their experience and judgment, were 
within the limits of the specification of 
Lake Charles Harbor and Terminal Dis- 
trict furnished by them. 

“There is little or no doubt,” said the 
supreme court, “that the application of 
air on the material at a time when it 
was at its weakest and not physically able 
to stand the pressure, i.e., after being sub- 
jected to steaming for several hours, 
punished it severely and caused it to 
eventually fail under the usual pounding 
of the hammer while being driven at the 
site.” 

In discussing the variance from specifi- 
cation, the court said in part: “It certainly 
was the duty of the inspecting laboratory 
to know what was or was not permitted 
under the specifications, details of which 
they were familiar with, and it certainly 
was their province to determine whether 
the process of treatment was or was not 
in accord with those specifications and to 
reject or accept the charges according to 
dictates of their own -judgment. But the 
truth of the matter is that whilst the 
board looked for compliance with the 
specifications regarded in the light of 
process specifications, their inspectors re- 
quired results as though the treatment 
was under what is known as result specifi- 
cations, the different operations and their 
sequence are stated and little if any dis- 
cretion left to the contractor, the owner 
accepting the responsibility for the re- 
sults, whilst in result specifications what 
is wanted is stated but directions are not 
given as to how to obtain that result.” 
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Housing Bill Approved in Jersey 


A bill providing for the incorporation 
of public housing corporations has been 
approved by the governor of New Jersey. 
The bill authorizes the setting up of lim- 
ited-dividend corporations for the construc- 
tion of low-cost housing under regulations 
set up by the Public Utilities Commission. 
It is similar to the New York housing law, 
the first of such laws to be enacted in this 


country. 
enene moe 
Bids Called for Power Work 


Contractors’ bids will be received up 
until April 26 by the city of Seattle, Wash., 
for the completion of the Diablo power 
house, to be paid for in city light bonds, 
and for furnishing $1,854,000 in cash 
through the purchase of light bonds to 
retire outstanding warrants of the city 
light department used in the purchase of 
equipment for the power plant. Comple- 
tion of the plant will enable the city to 
about double its present output. 


onsale 
Control of Water Resources 
Planned in State of Maryland 


A bill providing for the creation of an 
unpaid commission of five members to 
regulate and supervise the use of the 
state’s water resources has been approved 
by both houses of the legislature of Mary- 
land. The commission will consist of the 
chief sanitary engineer of the state de- 
partment of health, the chairman of the 
public service commission, the state geolo- 
gist and two others to be appointed by 
the Governor. The commission will have 
among its functions the supervision of 
dams and reservoirs. Persons, corpora- 
tions or political subdivisions of the state 
must apply to the commission in writing 
before appropriating any waters, either 
surface or underground. 


satiation 
Engineer Chosen to Direct 
Federal Building Construction 


L. W. Robert, Jr., consulting engineer 
and architect of Atlanta, Ga., has been 
nominated Assistant Secretary of the 
Treasury to succeed F. K. Heath, who 
resigned in March but has continued in 
office until his successor was nominated. 
As Assistant Secretary of the Treasury, 
Mr. Robert will have charge of the Office 
of the Supervising Architect which handles 
plans and contracts for all federal buildings, 
also the general supply committee which 
serves as the purchasing agent for the 
ordinary supplies for government depart- 
ments and agencies. , 

Mr. Robert is a native of Monticello, 
Ga., and graduated from the civil engineer- 
ing department of the Georgia School of 
Technology in 1908. In 1909 he received 
his electrical engineering degree from the 
same institution. For several years before 
graduation he was on railroad construc- 
tion work and since graduation has 
specialized in industrial building work, first 
with Park A. Dallis, mill architect and 
engineers at Atlanta. In 1917 he organized 
firm Dallis-Robert (Co., architects and 
engineer,s at Atlanta. In 1917 he organized 
the firm of Robert & Co., industrial 
architects and mill engineers with head- 
quarters at Atlanta. 
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SOCIETY CALENDAR 


AMERICAN SOCIBTY OF CIVIL ENGI- 
NEERS, annual convention, Chicago, 
June 27-30. 

AMERICAN SOCIETY FOR TESTING 
MATERIALS, annual meeting, Chicago, 
June 26-30. 

AMERICAN WATER WORKS ASSOCTA- 
TION, annual meeting, Chicago, June 
12-16. 

AMERICAN WELDING SOCIETY, annual 
meeting, New York, N. Y., April 27-28. 

NATIONAL COUNCIL OF STATE 
BOARDS OF ENGINEERING EX- 
AMINERS, annual convention, Chicago, 
June 26-28, 1933. 

SOCIETY FOR THE PROMOTION OF 
ENGINEERING EDUCATION, annual 
meeting, Chicago, June 27-30. 





ENGINEERS WEEK, Century of Progress 
Exposition, Chicago, June 25-30. 





DETROIT ENGINEERING SOCIETY will 
hold its annual meeting on May 4. C. F. 
Kettering will be the principal speaker. 


on 
Brief News 
REPAIRS OF THE DrKE around the 


Luken airport at Cincinnati, Ohio, which 
was damaged during the recent flood, are 
being made by the city council. The dike 
is to be widened, raised 2 ft. and reinforced 
by the planting of trees. 


CoNSTRUCTION OF WATERWORKS, sewer 
and gas systems as well as the financing 
and operating of the system by a county, 
city or incorporated town in Alabama is 
now permitted under a bill recently ap- 
proved by the Governor of the state. 


THe Porttanpn CEMENT ASSOCIATION 
has reopened its St. Lots office after a 
shutdown of two years. A. C. Frech, 
district engineer, will have charge of the 
office. The reopening is due to an im- 
provement in the prospects for the cement 
industry in the St. Louis region. 


Lack or Evipence that illuminating gas 
was present in the sewer system of Ottawa, 
Ont., in sufficient amount to cause the de- 
structive explosion that occurred on Jan. 
28, 1931, has resulted in the dismissal of a 
suit brought by the city against the Ottawa 
Gas Co. to collect $376,364 damages. 


A New Pvumprnc Prant is*to be built 
by the city of Augusta, Ky., as a result 
of having its old plant flooded out by the 
high watef in the Ohio River valley. The 
city has made a tentative agreement for 
the installation of a new plant above the 
1913 flood line and a new 100-ft. pumping 
well. 


EXTENSION OF GRAND CENTRAL ParK- 
way, Long Island, to Flushing Bay, and 
extension of Interborough Parkway to 
Grand Central Parkway and to Highland 
Boulevard, also the extension of Southern 
State Parkway to Sunrise Highway, and 
the completion of construction of the Grand 
Central Parkway from the Nassau County 
line to Queens Boulevard at a total cost 
of $3,000,000 is provided for in a bill 
recently approved by the Governor of New 
York State. Of the money appropriated, 
$19,400 is to be made available to the Long 
Island State Park Commission for engi- 
neering services. 


Tue First or EIGHTEEN COoNncRETE 
Catssons for the Santa Monica, Calif., 
yacht harbor breakwater has been towed 
to Santa Monica from Long Beach, Calif., 
where construction of the other units by 
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the Puget Sound Bridge and Dredging Co., 
and W. F. Way, Inc., is in progress. The 
caisson, weighing 2,100 tons, is 111 ft. 
long, 35 ft. wide and 36 ft. deep. The 
towing distance from Long Beach to Santa 
Monica is 30 miles. The caisson is made 
up of three elliptical cylinders bound to- 
gether vertically. It was poured in a week 
and under the contemplated schedule the 
remaining seventeen will be produced at 
the rate of one each week. 
2, 


——%e—____ 


Personal Notes 


ApotpH J. ACKERMAN, until recently 
chief engineer for the contractors on Mad- 
den Dam in the Canal Zone, has_ been 
appointed an hydraulic engineer on the 
engineering staff of the Canal Zone. 


R. G. Cone, whose appointment to be 
resident engineer for the Strauss Engi- 
neering Corp. on the Golden Gate bridge 
was noted in our issue of March 30, was 
engineer on the Ambassador bridge at 
Detroit, not on the “bascule” bridge, as 
stated in that notice. 


Joun H. Carrutnu, major, Corps of 
Engineers, who has been on duty as a 
student at the Army War College in 
Washington, has been appointed assistant 
to the division engineer, Gulf of Mexico 
division, and ordered to New Orleans as 
soon as his duties at the War College are 
completed. 


Epwarp E. Spence, engineer and pioneer 
resident of Beverly Hills, Calif., has been 
appointed mayor of that city to succeed 
Paul E. Schwab, who resigned recently. 
The appointment was made by the city 
council, of which Mr. Spence has been a 
member since 1923. Mr. Spence was an 
engineer for the Rodeo Land and Water 
Co., original subdividers of the city. 


James W. Carey, of Seattle, has been 
named chief engineer of the department 
of public works of the State of Washington 
succeeding Harper Craddock who will re- 
main in the department as assistant to Mr. 
Carey. Mr. Carey formerly was chief 
engineer of the department but resigned in 
1925. He is a member of the firm of 
Carey & Harlin, rate and_ valuation 
specialists but will resign from the firm 
on assuming his new duties. 


Siwney H. Birnseve, former employe of 
the U. S. Geological Survey and recently 
associated with Brock & Weymouth as 
ground engineer, has been appointed chief 
of the demarcation commission to identify, 
survey and mark the boundary between 
Guatemala and Honduras in accordance 
with the award made January 23 by the 
special tribunal of which Chief Justice 
Charles E. Hughes was president. Mr. 
Birdseye will sail from New Orleans on 
April 12 to join the Guatemalan and 
Honduran engineers who will work with 
him on the survey. 


L. N. Green, former structural designer 
and construction engineer for Brown Co., 
Berlin, N. H., and designing draftsman for 
Parker-Young Co.; ArTHUR SNODGRASS, 
former field engineer for Brown Co.: 
C. L. THompson, construction engineer 
for the same company; Haran JorDAN, 
architect, and Haypen Fancy, field engi- 
neer for the New England Power Co., have 
established a consulting engineering office 
at Berlin, N. H., for general engineering 
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work including pulp and paper operation 
under the name of Engineering Services. 


Sade 
Obituary 


Wiuram P. DAttetrt, president of the 
W. P. Dallett Co. of Philadelphia, died 
there on March 31. 


Conrad P. Dartinc, engineer of 
Huntington, Long Island, died there on 
April 7 from injuries received in an auto- 
mobile accident. 


Joun P. RaANnverson, for many years a 
dredging contractor on federal work on the 
Atlantic seaboard, died at his home in 
Albany, N. Y., on April 3, age 77 years. 


Water H. WeEnpter, Southwestern 
representative of the Leadite Co., died on 
March 27, age 30 years. Mr. Wendler was 
a graduate of the A. & M. College and 
since graduation has been active in sanitary 
engineering work in the Southwest. 


» Dennis A. BLAKESLEE, president of the 
Blakeslee-Rollins Corp. of Boston, died at 
his home in New Haven, Conn. on April 5, 
age 76 years. Mr. Blakeslee has been 
active in construction work for many years 
both as head of the Blakeslee-Rollins Corp. 
and as head of the firm of C. W. Blakeslee 
& Sons, New Haven, a firm founded by 
his father. 


Lee H. Mriter, chief engineer of the 
American Institute of Steel Construction, 
died at Cleveland, Ohio on April 9 fol- 
lowing several weeks illness. Mr. Miller 
was born in Aylmer, Ontario, in 1877 and 
graduated from the school of Applied 
Science and Engineering of Toronto Uni- 
versity in 1900. Following graduation he 
came to this country and worked with 
various manufacturers of engineering equip- 
ment until 1908 when he became structural 


Contracts and Capital 





CONSTRUCTION 
(Thousands of Dollars) 
Weekly Average Week 
aes Four Apr. 13, 
1932 Weeks 1933 
Federal government... .. $2,912 $2,500 $2,958 
State and municipal..... 14,799 5,371 6,858 
Total public.......... $17,686 $7,871 $9,816 
Total private......... 7,882 5,048 3,230 
Week's total.......... $25,586 $12,919 $13,046 
Cumulative to date 
25 pia ark $320,647 
POPP Ne skiatbwdnansptas 244,141 
NEW PRODUCTIVE CAPITAL 
(Thousands of Dollars) 
Weekly Average Week, 
Apr., Four Apr. 8, 
1932 Weeks 1933 
New capital issues....... $11,500 $1,643 $1,981 
Cumulative to date: 
OI er oe wr cad $260,500 
i Shei beaeeen 70,867 
R.F.C. self-liquidating loans: 
Approved current week ae iene eer $40,000 
Approved to date (including 1932)......... 202,171 
Actual loans made (including 1932)........ 20,461 
anime 
ENR Cost and Volume Index 
E.N.-BR. Cost E.N.-R. Volume 
April, 1933...... 160.16 March, 1933...... 62 
March, 1933..... 158.44 February, 1933..... 82 
April, 1932. .« 153.12 March, 1932 i, | 
1932 (Average)... 156.97 1932(Average) . 127 
1931 (Average)... 181.35 1931 (Average)..... 220 
1930 (Average)... 292.35 1930(Average)..... 260 
1913 Average........ 100 
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sales agent for the Bethlehem Steel Co. at 
Cleveland. In 1922 Mr. Miller started the 
work of organizing the American Institute 
of Steel Construction and became its first 
managing director and subsequently chief 
engineer. 


Puiie H. Bevier, chief engineer of the 
National Fireproofing Corp., died at his 





home in Brooklyn, N. Y. on April 5, age 
74 years. Mr. Bevier graduated from the 
civil engineering department of Rutgers 
University in 1882 and for several years 
after graduation was in the New Jersey 
geographical survey and on the Nicaragua 
Canal survey. Thirty-five years ago he 
became an engineer for the National Fire- 
proofing Corp. 





Engineering Contracts 


WARD of two additional tunnel con- 

tracts on the Colorado River aqueduct 
raised the total of heavy engineering con- 
struction contracts reported the past week 
above the average of the past four weeks. 
The past week’s total is $13,046,000, below 
the previous week’s total ‘of $17,256,000, but 
slightly above the four-week average of 
$12,919,000. Public works contracts 
amounted to $9,816,000, the largest in ten 
weeks. Federal awards remained low with 
a total of $2,958,000. Private contracts 
dropped back to the unusually low total of 
$3,230,000 following the previous week’s 
high mark of over 10 millions, swelled by 
a single housing award. Highway lettings 
were the lowest in two months, aggregating 
only $919,000. Highway work, as well as 
most all public work, is being held up until 
a definite federal .program is announced. 
No contracts as yet have been awarded 
for the San Francisco-Oakland bridge, 
though bids have been opened for most 
major sections. Cumulative contracts let 
to date this year total $244,141,000, as 
compared with $330,647,000 for a similar 
period last year. Two large contracts let 
during the past week were the Valverde 
tunnel on the Colorado River aqueduct, 
and the St. Louis court house. 
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and Capital 


Several large proposed projects were 
announced last week, including additional 
work on the San Francisco-Oakland bridge 
to cost $7,000,000; highway work in 
Missouri aggregating 1.5 millions, bids to 
be opened next week; a new union station 
at Los Angeles to cost $2,000,000, post- 
ponement of which has been denied by the 
L.C.C.; harbor improvement work at Los 
Angeles to cost over 3 millions; a brewery 
at Manville, N. J., estimated at $1,000,000; 
a drainage canal and _ “reservoirs in 
Arkansas, $10,000,000; a bridge near York- 
town, Va., estimated at $1,200,000; and an 
oil refinery at Houston, Tex., $1,000,000. 

New productive capital issues sold last 
week total $1,981,000, all public bonds. Of 
this amount, $779,‘000 represents purchases 
by the Reconstruction Finance Corp. on 
previous commitments. New productive 
capital issues sold to date this year total 
$70,867,000, as compared with a total of 
$260,500,000 for the same period last year. 

The accompanying chart was made prior 
to receipt of notice of award of the two 
Colorado aqueduct tunnels totaling $3,961,- 
000, and the curve of the current week's 
total is therefore in error. This curve 
should read $13,046,000, instead of less 
than $10,000,000 as shown. 
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Construction Equipment 
and Materials 


Highway Maintenance Machine 


A new street and highway maintenance 
machine is announced by the White Mfg. 
Co., Elkhart, Ind., for bituminous road and 
street repair work or for resurfacing brick 
and concrete. The machine consists of a 


Machine comprises dryer, pug mixer, bucket 
elevator, tar kettle, oil burners and meas- 
uring devices. 


stone and sand dryer, pug mixer, detach- 
able bucket elevator, tar kettle, oil burners, 
measuring devices, all mounted on rubber- 
tired wheels. It comprises a complete small 
asphalt plant to produce high temperature 
mixes for immediate hot application or 
cooler mixes for deferred or cold laying. 

The machine follows the general design 
of the Chausse-White street repair trucks. 
The new design, however, makes it ap- 
plicable for production of cold. laying mix- 
tures by having the pug mixer in the open 
and away from fire. Its capacity is rated 
at 25 tons per day of high temperature 
mix and 40 tons per day of low or medium 
temperature mix. 

——$ 


Removable Drill Bit 


The Timken Roller Bearing Co., Can- 
ton, O., has recently put on the market 
a new type of removable drilling bit which 
it is claimed eliminates the difficulties here- 
tofore encountered in attempts to develop 
such a bit. Replacing the conventional bit 
forged on the end of a hollow drill steel, 


New type of removable drill bit made by 
Timken Roller Bearing Co. 





the new bit is held tightly against an upset 
shoulder on the steel by means of a spe- 
cial left-hand thread designed for strength 
and easy removability. The left-hand 
thread is opposed to the direction of rota- 


tion of the steel so that the bit is kept 
tightly against the shoulder while drilling. 
The hammer blow is transmitted from the 
steel through the shoulder to the body of 
the bit, none of its force being absorbed 
by the thread. 

When the bit becomes too dull for fur- 





ther service it can be quickly removed and 
replaced by a new one. The manufac- 
turer states that experience on many oper- 
ations has already shown it to be more 
economical to throw the used bit away 
than to resharpen the conventional type 
drill. 


cto 
New Equipment in Brief 


Light Hoist. The Newo Hoist Co., 
17309 Fernway Road, Cleveland, Ohio, has 
developed a fractional-ton hand hoist for 
light service with several unusual features. 
A positive locking device holds the load 
in any position. The hoist cord is of a 
special non-skid rubberized fabric. The 
ratchet sheaves turn only when the load 
is being raised and lock automatically 
when the load is being lowered. 


Geared Motors. The U. S. Electrical 
Manufacturing Co. Los Angeles, Calif., 
announces the U. S. Syncrogear motor, 
which is a_ self-contained, single-base, 
geared transmission, supported on a heavy 
gear pedestal base designed to withstand 
the torsional stresses inherent in geared, 
high-torque reduction. Motor and reduc- 
tion gears are contained within an integral 
housing. The unit is furnished for speeds 
from 2 to 10,000 r.p.m. 


Power Shovels. UHarnischfeger Corp., 
Milwaukee, Wis., has developed a new 
line of excavators incorporating what the 
company calls “split-second control.” The 
company states that a new sensitive power 
clutch enables the operator to feel imme- 
diately the resistance to the dipper. A 
small trigger attached to the hoist lever 
trips the bucket. Other features are in- 
corporated in the design of the machine 
which are designed to speed up operation. 


New Publications 


Wood Preservers C-A-Wood Preserver 
Co., St. Louis, Mo., has published a 14-page 
mimeographed pamphlet entitled “The Evo- 
lution of Brush and Spray Wood Preservers 
Specifications.’” 

Sheet Copper. The American Brass Co., 
Waterbury, Conn., has issued a 10-page bul- 


letin describing Anaconaa “Electro-Sheet” 
for built-up asphalt rooms. “Electro- 
Sheet” is thin sheet copper weighing 2 


ounces per square foot. 

Electric Clocks. Warren Telechron Co., 
Ashland, Mass., has published bulletin A-12 
which describes and illustrates the com 
pany’s line of commercial clocks, program 
clocks, program signaling equipment, tower 
clocks and central control systems. 


Wire Rope. A 27-page catalog has been 
published by the Macwhyte Co., Kenosha, 
Wis., describing single and multiple part 


wire rope slings The slings described are 
of the Atlas, Drew, and Monarch types, 
manufactured by the Macwhyte Co. 


— — -0$%6e 


Business Notes 


THE Scovitu MANUFACTURING Co. of 
Waterbury, Conn., has been licensed by the 
Dardelet Theadlock Corp. to manufacture 
and sell “Rivet-Bolts” and other bolts and 
nuts with the Dardelet self-locking thread. 

THE NATIONAL Woop PIPE 


Co., a new 
organization, has acquired the property 
formerly occupied by the Standard Wood 
Pipe Co. at Williamsport, Pa., and will 


manufacture and sell a full line of wood 


pipe. 
2, 


—o-—_—_——_ 


New Concrete Vibrator 
of Internal Type 


The demand for an effective mechanical 
means for placement of dry concrete has 
resulted in the development of the vibrat- 
ing blade which has been added to the line 
of air driven vibrators sold by Munsell 
Concrete Vibrator, 999 West 
Side Ave., Jersey City, N. J. 
The vibrating blade consists 
ot a half oval steel bar 4x2 
in. in section by 3 to 15 ft. 
long (3 ft. long is standard) 
which is rigidly attached to 
the vibrator body. In oper- 
ation the blade is placed in 
the concrete as deposited in 
the forms and the vibration 
permits the escape of the en- 
trained air and water as the 
concrete is compacted. As the 
blade can be operated close to 
the forms, it eliminates the 
collection of air and water 
bubbles on the forms and re- 
sults in smooth surfaces. The 
blade is recommended for 
construction work in columns, 
thin walls, deep girders and 
beams; in concrete products, 
for cast pipe, burial vaults, 
concrete piling, ornamental 
work, etc. It is especially rec- 
ommended in any construction 
work where the reinforcement 
steel is closely spaced. Model 
} type “C” is portable, and 

weighs 35 lb. Type “A”, also 

portable, and weighing 35 Ib., 
is equipped with a pronged 
spud for vibrating flat slabs, 
shallow beams, or girders. 

Type “B” which weighs 45 

Ib., is equipped with a vise 
clamp in order to allow rigid attachment 
to walers or sttds. 

Further information and engineering data 
can be secured by addressing Munsell Con- 
crete Vibrators, 999 West Side Avenue, 
Jersey City, New Jersey. 





Munsell 
vibrator. 
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Unit Prices—Connecticut River Bridge, Hartford 


IDS WERE OPENED March 13 by the state high- 

way department of Connecticut for the construction of 
a new suspension bridge over the Connecticut River at 
Hartford. No contracts will be awarded until appropria- 
tions are made by the state legislature. The bridge will be 
approximately 7,500 ft. long. The main span is a cable 
strand suspension bridge, 856 ft. center span and two 410-ft. 
suspended side spans. Cables will be made up of 1-in. 
strands, compacted into a hexagonal cable about 15 in. in 
diameter. Two cables will carry a 40-ft. concrete roadway 
and two 124-ft. sidewalks. Approaches are mostly deck 
plate girder spans. Foundations for the river piers will go 
down 100 ft. Pipe pile and spread footing foundations 
will carry the approaches. Robinson & Steinman of New 
York are consulting engineers and prepared the designs. 

Substructure bids ranged from $2,364,826 to $3,070,451, 
eight firms submitting bids. The substructure unit prices 
given herewith are those of the three low bidders as follows: 
A—Poirier & McLane, New York, $2,364,826; B—Brader 
Const. Co., New York, $2,469,988: C—Dravo Contracting 
Co., Pittsburgh, $2,588,939. Only one bid was submitted for 
the superstructure, that of John A. Roebling’s Sons, Inc., 
Trenton, for $2,056,400. Both sets of unit prices follow: 


SCHEDULE OF UNIT PRICES — SUBSTRUCTURE 
Unit Prices———~ 
ITEMS B Cc 
Unclassified Excavation — Above El. + 5.0 
Main piers, c.y : 
Cable bent piers, c.y. 
Anchorages, ¢.y 
Walls and abutments in Hartford, c.y..... 
Silver Lane walls and abutments, c.y..... 
Piers W1 to W 14 inclusive, c.y. 
Piers W15 to W27 and NI to N13 incl., 
Piers E1 to E45 inclusive, c.y 
Unclassified Excavation — Below El. + 5.0 
Main piers, c.y ; 
Cable bent piers, cy. 
Anchorages, c.y.. 
All viaduct piers, c. y. 
Unclassified Excavation — Pneumatic 
Main piers, c.y. i 
Cable bent piers, c. y. 
Anchorages, ¢.y.... ae 
Rock Excavation — Pneumatic 
Main piers, ¢.y ‘ 
Cable bent piers, c. y. 
Anchorages, c.y 
Caiseon Concrete 
Main piers, c.y 
Cable bent piers, c.y. 
Anchorages, c.y ececeue 
Caisson Seal Concrete (Pneumatic) ” 
Main piers, c.y. hee tenes 
Ceble bent piers, c.y. 
Anchorages, ¢.y 
Caisson Plug Concrete 
Main piers, c.y 
Cable bent piers, c.y. 
Anchoragee, c.y 
Concrete Above Cs issons 
Main piers, c.y 
Coble bent — cy 
Anchorages, ¢ 
Concrete for Vi: aes Piers, Walls and Abut's. 
All walls and abut ments except at E38, c.y. 
Piers WI to W14 incl., including 32 stair 
piers, ¢.y 
Piers w 15 to W 27 and N1I to N13 incl. 
except — W2 
Pier W 24, 
Piers E ' - £23, £26 to B28, B30, B34 to 


E45, 
Piers E 2 £25, E29, E31, E32, B33, c.y.. 
Granite Facing 
Main piers, c.y. 
Cable bent piers below sidewalk, c.y.. 
Anchorages, below sidewalk, c.y... 
On steelwork bet ween anchorages and cable 
bents including sete. = ae cy 
Piers W22 and W 24, C ; 
Ramp walls and abut aaa ay 
Concrete-Filled Steel Piles — 20 In. O.D. 
In. Walls in Place Including Exc. 
‘one. Fill 
In Hartford, lin.tt. 
In E, Hartford — E1 to E21 incl., 
In E. Hartford — all others, lin.ft 
Structural Steel 
Anchor chains and supports, Ib 
Beams, cols., etc., between ramp walls, Ib. 
Anchor bolts, grillages and beams in 
foundations, Ib. Ere? 
Main pier caissons, Ib. 
Anchorage and cable bent caissons, Ib 
Reinforeing Steel 
In roadway, curbs and sidewalks on =. 
structure steelwork, Ib... 
in piers El to E45 incel., lb. 


Quant. 


*, 


“ 


PUY W www 
ooo VV NN eK ee ee 


lin.ft... 


270, 
459,000 


310,000 
. 845,000 
327,000 


45,000 
- 393'000 


——Unit Prices—— 
TERS. Quant. A gn Bn c 


1,476,000 $0.035 $0.04 

In allo i piers, walls and abutments, Ib.. "347 000 -035 .04 
Miscellaneous 

Clearing and grubbing, total 

Moving buildings n Hartford, total... . 

Moving buildings—In East Hartford, total 

Wrecking buildings—In Hartford, total. . 

WwW wane buildings—In East Hartford, 

tot; 

Landscaping—In Hartford, total.,..... 

Landscaping—In East Hartford, total 

Roadway exc. —Unclassified—In Htfd., S 

RE exc.—U nclassified—In E. H 


Fil i approaches and east anchorage, c.y.. 

Concrete roadway, curbs and sidewalk on 
substructure steel work, c.y 

Concrete roadway off structure incl. gravel 

ase, 8G 

Concrete mobiowdiin off structure including 
cinder base, sq.ft 

Concrete curbs off structure including 
cinder base, lin.ft 

Additional cost—White double curbs, lin.ft. 

Additional cost—White single curbs, jin. ft... 

Additional cost— White lane markers, lin. ft. 

Asphalt roadway paving incl. concrete base 
and subgrade, sq.y 

Granite curbs including cinder base, lin.ft.. 

Ornamental pylons at west end complete 
except lighting, total 

Ornamental granite work above sidewalk at 
anchorages, total 

Ornamental granite work abovee. walk at 
cable bent piers, total 

Metal hand rail ~ ramp walls and abut- 
ment at E38, lin.ft. 


1.54 
10,033 
31,250 
8,500 
4.50 


lin.ft 5.20 
Inertol w erenee— Piers, walls, 

ments and W. anchorage, sq.ft 5 .054 
M geuties iron drainage scuppers on ramps, 125 


denen drai 

Ieee eac 9.50 
i i 1.6 

57 

24-in. tile oie lin.ft 5.48 
5-in. W. I. pipe, lin.ft 4. 
18-in. extra heavy C. I. pipe, lin.ft......... 6. 
Steel doors in abutments and w. anchorage, 4 150. 
Ventilating grilles including bronze screens 

in abutments, each 20. 
Hockanum river a ec. os 
Hockanum river diversion—Fill, c.y. 


8 Saan- Ss | 
sss S8sssss & S& 


00 
00 
00 
00 


6,000 5 
20,000 -10 


SCHEDULE OF UNIT PRICES — SUPERSTRUCTURE 


ITEMS Quantities Unit Price 
Structural steel — main towers............... ««+++ 2,400,000 Ibs. $0.0634 
Structural steel — cable bents 138,000 Ibs. .0655 
Structural steel — stiff. truss and floor system 3,635,000 Ibs. -052 
Structural steel — truss and fl. sys. betw. anchorages 

and c. bents 1,690,000 Ibs. .0457 
-0418 


} of bent W21 3,350,000 Ibs. 
Struct. steel — “rapaneenaen NO to bent Nil ae 

1,150,000 Ibs. -0489 
-0485 


4 of bent’N1 
Struct. steel — “bene W2i and N11 to bent. 
2,020,000 Ibs. 
. 4,170,000 Ibs. -0462 
.0359 


cluding bent W 24 
Struct. steel — bent W 24 to w. anchorage.. ‘ 
Struct. steel — E. anchorage to bent E38 . .- 9,723,000 Ibs. 
Struct. steel — bent E38 to abut. E46... ... = > . 0381 
eae plates, shims and bolts : — 
. 6 
0663 


se ai inn os Seana except Soundations, —— sum 

8. tower and cable bent 

. cable bands and a castings. 

. strand bearing blocks 

$. strand, suspender and hand rope sockets 
bearings for viaduct and susp. spans. . 

. 8. eurb expansion gratings 

Malleable iron drainage scuppers —G_ bent to C. bent 
and type “B”"” 

Malleable iron drainage scuppers — type ‘“‘A”’ 

es iron drainage scuppers — types ““D"’ and 


Cable strand — 1§ in. = 

Wrapping wire — No. 9 

—— rope — |! 
Hand rope — ? in. ° 

Aluminum cable fillers c. bent to C. bent (per cable) . 

Alum. cable fillers C. bent to anchorage (per cable) . . 

Zinc cable collars at saddles 

C.1. cable sleeves at sidewalk 

High tension bolts 

Bronze bearings 

a in ‘Toadway, curbs ‘and sidewalks on sus- 
pe’ 

Reinforci ing veel — roadway, curbs and sidewalks. . 

42 in. hand rail — anchorage to anchorage....... wee 

42 in. hand rail — viaducts................6. eeease 

244 in. hand rail — viaducts................ ececece 

Sin. W. I. drain pipe 

6in. W. I. drain pipe and traffic poste... ......eee006 

Sin. W. I. drain pipe..........-.-.eee eecescces 

Lighting system,] ump suM...........sececeeecees 


TOs 6 i ciassitandasoes ebenweons CebtN abs bee MaRCeredee 


PHENO NEY 


noun— 


“oe ‘dia... 


& 
$3338 


nail 
g 8 eee 


BESTEST 


hn 
oa 
33.535 

3 ee 

S< FFs 


- 
—_ 
=< 
an ee ee en on ee Oe 
seem ete e s 
.e 


vosw 
aneoovwn 
Szsssess 


$2,056,400 








